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Fifteenth Annual Iteporf of the Sanitary Engineer to 
Government, United Provinces, for the year ending 
31st .March 1910, 


Tub poht of Sanitary Engineer to Government, United Provinces, was 
held by Mr. W. G. Wood, Superintending 'Engineer, 2nd claps, tbioughout the 
year, except for about 10 weeks (i.c., from the ] 2th of August to 31st October 
1909) when ho officiated for the lion’ble Mr. C. E. V. Goumeut, as Secret iry to 
Government and Chief Engineer, Public Works, 1 eparfcmcnt, Buildings and .Roads 
Branch, United Provisoes, and was replaced by Mr. A. W. E. Stand ley, Executive 
Engineer, 1st Gi ade. 

Besides the eight water works stations the following places were visited by 
the Sanitary Engineer, during the year for the purpose of inspecting woiks or 
advising municipalities on sanitary schemes : Aligaik, Bareilly, Bud, run, Dehra 
Dun, Dhampur, Etawah, Fariukkabad, Firozabad, Goiakhpur, Dcoria and Captain- 
gall j, Hardwar, Hardoi, Jaunpnr, Jliansi, Mirzapur, Moradabad, Shikohabad, 
paharanpur, Shahjahanpur and Uum 

The construction staff on Drainage Works dining the year was : — 

Mr, A. E. J, Hubbard, in charge of the Moiadabad Drainage Works. 

Mr. A. Woods, who, in addition to his work as Di&tiict Engineer of 
Budaun, carried out the diainago piojoct there. 

Mr. U. Miles, in chaige of the Firozabad Diaiuage Works under the 
Executive Engineer of Agra. 

The project staff’ was : — 

Mr. H, E. Parker, Assistant Sanitary Engineer to Government, United 
Provinces. 

Mr. II. J, Auioo re, Assistant Engineer. 

Mr. A. E. Nandi, Assistant to Sanitary Engineer to Government, 

United Piovinccs. 

All the water works stations worked well during the year. There were Pumps ami 
no serious accidents and consequently the supply of water was regular tin oughout engines, 
the year. The new llising Main at Benaiu* was connected with the old one at 
Settling Tank No. 1. At Lucknow a new double drum Babcock and Wilcoek 
Boiler with super heater was installed and the old economiser removed and 
re-erected here, and the old boiler thus released was moved to the filtered station. 

A new flue was also built. The work on the installation of the New High Duty 
Worthington Engine at the unliltorcd station Bhadaini in the Benares Munici- 
pality is being pushed on and is expected to be finished very shortly. The 
Engine house and Pump pit arc now complete. The Pump pit work was delayed 
owing to a bad slip taking place into the excavation. This pit was 50 ' deep, in 
made ground, which necessitated very heavy shoring work. 

At Mussooree the motor driven pumps in connection with the Hydro- 
Electric scheme started regular pumping from Murray Springs on 1 Llh May 
1909. There were a good many m ton options in the working of these pumps but 
only such as arc to be expected in a new plant working under a head of 1,700 feet. 

From the beginning of June to the end of October the only serious stoppage in 
the motor pumps was due to the wrecking of the Power Pipe line at the double 
crossing of Ike JBkatta stream in the month of August caused by an abnormal flood 
aggravated by a landslip along the i alley traversed by the Power Pipe line, 

This brought the whole Hydro-Electric scheme to a stand-still as regards the 
water supply and electric lighting for a couple of weeks while the pipe line was being 
temporarily repaired. A committee of Engineers was convened to decide on the 
final alignment of the Power Pipe line to render the line safe from being breached 
5n future monsoons. It was finally, after considerable discussion, decided to take 
she pipes under the hod of the river, adhering with slight alterations the 
present alignment. The committee's recommendations ate now being carried out 
vigorously and it is hoped that the line will be perfectly safp before the next 
monsoon, The motor pumps are well up to the stipulated delivery of 180 gallons- i 

per minute go that there is not likely to be any, shortage, in the water supply at 
Mussooree for years to come, 



Filters 


Setting Tanks 


( ii ) 

made at all stations, Several leal 


vs were 
o the 


hkt nslon of pipe lines was made at a . 

found in Bum res and one bu. si. occurred in the .3 main at Agra owing 
h-.iloe bavin. - oullapsui on account of the heavy rams,; JJ bursts are reported 
iiom B( njre° but they ft ere all repaired instantly. 

One new filter was eou&liucled at Agra and 2 are under construction at 
Lucknow These are expected to help considerably to keep up the supply when the 
domud is hcaviuA The fillers at Lucknow were severely tested during the 
lain-, a. the river water contained a very large proportion of clay silt which passed 
through the settling tanks onto the filters and clogged thorn. rT "-~ 
effectually remedied by the use of alum ino fei lie in 


&6 ^„ The difficulty was 

lie settling tanks. Most of the 


tilt- is of all the water works wore cleaned and renewed with sand. 

Thn e settling tanks in the Cawnporo Water Woi ks have been emptied and a 
large quantity of At near the inlets due to the action of alum ino ferric was taken out. 
The tanks in Meerut and other places wore in good condition all tho year. The use 
0 f the ahum no ferric was for the first Lime stalled in Cawnporo in June 1909 and 
its action was found most beneficial ; as stated above, it was also employed in Luck- 
now. A dioit note on its use is being prepared and will shortly be issued to all 
the Water Woiks Superintendents lor guidance. 

With the exception of Agra and Mussoorec the consumption of water at all 
other places was far less during the year under report than in the previous one 
and this seems to be due to the more extensive use of meters and bettor super- 
vision over public and private consumption. Tho number of house connections at 
Agra is rapidly increasing and as the consumption of water has now overtaken the 
Engine power at the water works it is proposed to improve tho distribution system, 
and the water works Lower 1 ustallation at a cost a Rs. 3, ,‘10,000. An estimate for 
supply of canal water to the water works of this place is also under preparation, 
the liver supply being very low during the hot weather mouths. The demand for 
water in Cawnporo is very great and the question about extending the water works 
hole is still under consideration. The scheme for the supply of uufiltored water in 
Allahabad is engaging the attention of the Municipal Hoard and the Government, 
but nothing lias been finally settled yet. Proposals for improvements in the 
water supply at Naini Tal were made and tho Go\ ornmont has sanctioned erection 
of a Jewel filtering plant lor the waterworks Installation at a cost of Ks. 32,000. 
This work i& now in hand. The water works at Dobra Duu are practically dump [c fed 
and a project for supply of water to the Mirzapur municipality is under prepara- 
tion and will shortly be submitted to Government for final sauot ion. 

The result of analysis of water is given in Appendix ]V. Tho qualify of 
water supplied during tho year was uniformly good. Endeavours are made to keep 
the rate of filtration down to 30 gallons per square foot in 24 hours, but this if) often 
impracticable during the hot weather months when the demand for water is excessive, 
Ah, however, the number of filters and settling tanks has since been increased at 
some places and tho use of alumino ferric star ted it will bo possible io endeavour 
to adhere to this rate in future. 


Drainage, Works. 

in the absence of a regular procedure much time and labour used to he 
wasted in preparing the drainage projects. With a view therefore to facilitate pre- 
paration of such schemes in a more methodical way directions and type designs wore 
prepared and issued and the numerous drainage schemes now on hand arc all being 
prepared on these lines. 

The construction of the Moradabad drainage project is progressing satis- 
factorily and work of nearly half the value of the total estimate has been finish^ 
qd. The drainage scheme of the Lyzabad municipality was revised during the year 
underreport. The drainage project of the Jaunpur municipality was also revised 
and the construction was commenced by Mr. H. Lane Brown in November 1909. 
Nearly half the work was practically finished. The paving has improved tho 
insanitary quarters and is much appreciated, The construction work at Ujkani 5s 
completely finished and that in Buclaun was commenced in April "1 909 and is 'nearing 
completion. Both these works were carried out by the Public Works Department 
and that In Bitoaabacl was also taken up in November last as a contribution work 
tfoefer Mr. It. Miles, a temporary Assistant Engineer. The construction of drain- 
ago works in tho Ssrdhana municipality was also started and those in -Kanauj and 



a FVm'ukhabad are being carried out under the supervision of their ov, n Overseer, 
W The drainage project of the Government Press at Allahabad was also picpaied and 
.sanctioned and the construction, woik is proceeding under the Public Works Depart 
ment. 

The projects which were sanctioned and work commenced were as follow s » 


Kama of work Amounc of eitwate. Aui >u»f ft nnace<1 

R-. i;,. 


biahum 

•3,10, ST G 

7 1,101 

Jnnnpnr 

4,00,007 

1,50,000 

F lmtkliabad earn Fitohgarh 

84,15(1 

Not known. 

Agia Supplementary Dram 
,, Sullage Farm 

10,1 it) 

Completf d. 

19,338 

10,538 

Ujhani 

1,133 

Completed. 

S.udhana 

2,105 

2.1(15 

Lucknow (intercepting Sewei)U .. 
(Glia iarimandi and flu-aiu- >• 
oanj 'eheaie.) ) ... 

1,25,878 

Completed. 

5,25,939 

Tho whole. 

Jhioz tbui 

1.12 155 

About 50,000. 

Government Pro 1 ) 0 , Allahabad 

21,941 

The whole, 


Projects which were finally sanctioned but work not started — 

K«. 

ICluji'ja ... .. ... 1,37,840 

ITapui ... 2 ^5,89 3 

IPjaabad ... ... .. ... < L503 

Gorakhpur (storm water) ... ... ... 24.500 

Almora ... ... ... 27/0 IB 

lUlluas (Ruplewentsiry drainage) ... ... hi ,733 

ICanniij ... ... ... ... 23,885 

The following projects wore prepared by Mr. IT. Lane Brown under the 
Sanitary Engineers supervision and submitted for sanction. 

Ik. 

bahamnpur ... ... ... . 3 09,808 

Shahiahanpm .. ... . . 0,57,436 

a Tho following schemes were prepared by the Sanitary Engineer and sub- 

h niitted for sanction but have not yet been laid before the Sanitary Board. 

Rs. 

Mainpmi ... . . . . ... 2, GG.fi!) 3 

Et.nv.ih ... ... . . ... 3,0!), Oho 

Arorolm ... ... ... ... 2,07,543 

Gorakhpur ... «. . • ... 5,71,151 

The following schemes are still in hand : Aligarh, Atrauli, Meerut, Dhampur 
dhansi, Fateh pur, fiord war, Shahganj and Etah. 

The Allahabad drainage scheme, a big project formerly prepared by Mr. Lane 
Brown, its now being revised by him under the Sanitary Eugmeor’s directions. 
Eight more municipalities have also applied for drainage schemes. 

Those for dhampur, Muttra, Brindaban and Azamgarh are to be revised, 

The construction of the supplementary drain in Agra was put in hand on 
1st November 1?09 and completed at a cost ot Its. 19,145; the stillage of a portion 
of the city is now intercepted and drained by this drain and discharged at the 
outfall of' the main intercepting sewer and no milage is allowed into the river. 

The purification plant at Ohowka Ghat in Benares municipality continues to 
be working satisfactorily. Tho projects for the Husainganj and Ghasiarimandi 
schemes at Lucknow were revised completely and the work has now been started 
and tho main drain constructed. The soilage of the whole city will bo intercepted 
and discharged on land, where it is intonued to be utilized in land irrigation. The 
sullage farm at Agra and the exprimental plant at Lucknow for precipitating the 
soilage wore visited by Dr. Gilbert Bowler, the eminent Sewage Chemist, in March 
1909, and the views expressed by him in his report on the same are interesting 
and useful. Tho former continues to bo working well and there was an mo case 
of about Rs. 1,200 in its income during The year under report. The Lucknow 
Experimental Plant will now be given Up. 



( iV j 


Tilt iccouuuendttiions of the Commission appointed to enquire into the work- 
u j oi the sui'aqe iaun at Agi a hwe been or were m process ot being earned out 


Kmm Tal, ) W, C4. WOOD, Surna. Ekur., 

Tht 1G tii May 1910. ) Sanitary Engineer to Government, United Provinces, 
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appendix: 


United PjioviisCt.h 
Stutemeiil of operations 


Fait nli«« 


Alliilmbld 


Population. 

By t/msus o£ PNil in MuruupMif-y . 

jji l{ ‘ 0 Canton meets . 

Knmber oi inhabitants drawing their supply from 

mums. „ . 

Consumption <•'/ untir. 

]),uin C the jeai. in. hiding ( antomueuD, galloni. 

Duly average, including cantonments. gnllons... 

Maximum quantity delivered iu ono day. galluim, 

W'UPt u l ed lor irrigation n ml manufacturing 
purports, gallons. 

Whiter n-od lor domestic purposes, gallons 

"Wat ei i on eu med per capita, gallons 

Daily average for cm toimienla alone, gallons ... 

Number of liou»u connections 

Number of metered connections 

Annual, receipt* and charges. 

Maintenance charges ... Ss * 

Cost per 1,000 gallon* consumed ... 

Cos! per 1,000 gallons per 100 lent lift ... 

Coat of Water per 1,000 gallons, including interest 
and sinking fund charges. 

Income from water works. 

Water rate recovered during the year Ils. 

Sale of water and other receipts ... Du. 

Total In come, Rs. 

Lift of pump. 

From river to settling tanks 

From filtered water pumps to town dial ri bu- 
tton. 

Total lift 


165,931 159,545 


22,041 


12,487 


183,022 172 032 


208,121 


208,121 


910.210.100 701,532,831 1,510,184,024 

2,576,017 2,080,000 4,203,080 

2,770,153 2,900,509 7,007,000 

85,100,000 44 538,007 10,797,000 

854.810.100 710,971,104 1,501,387,021 


218,014 


101,002 


80,900 


59,148 


1 09 aim ns 1*24 anna« 
*77 annas *73 annas 
3 45 annas 3 47 annas 


84.790 

01,052 


89,012 

32,984 


116,442 121,990 


96*82' 


73*49' 


170-31' 


85,089 

0*88 annas 


1 26 annas 


97,276 


105,820 


78*82' 
7’2'G 1' 


150*86' 


* Eumnici lvoidciitlcd 
f Csntonttumts nofe 
Cold wout'lim jpopnlatimai 


«mr:E works 


dn nvg the yo(e 1909 - 10 . 


Cawnjiora 

LuiLnon 

1 

*Mtu uU 

^Tps'joopf'e 

— = 

Kuim 1 ml 




! 


372,07^1 

\ 240,508 

1 7S.74.C 

> *U,6b£ 

> * 11,220 

24-jlQ(: 

> 23,407 

39,583 

1 3,711 

. ou 

172,074 

203 975 

118,129 

n,( o 

I 

1 15,101 

1,299,551,009 

735,802,87 6 

300,232,100 

r 1 9, 1 37,133 

32,769,-530 

3,500414 

2,0|5 808 

822 553 

t'l <'7 1 

89,779 

4,375,504 

3,114,477 

1,114,218 

111,458 

198,360 

324,952,912 

30,512,150 

| 4 17 V> If) 

7VU 

124,010 

974,598,227 

705,200,720 

295,751,-100 

•9,737,183 

32,640,520 

20 G2 

7 G 

G 96 

3(13 

7-5 

* ► ■ 

215,180 

318,913 

Wii. 

2 838 

1,574 

3o2 

375 

21 

152 

394 

84 

27 

21 

151 

112,758 

61,330 

23,119 

21,357 

31,032 

V50 

1 33 annas 

1-23 annas 

Tie. 1 07 

lie. 1 06 

... 

•719 annas 

S7 annas 

lie. -063 

llu. ‘11 

2 25 

2 12 annas 

3*53 ann.-js 

lia. 2-95 

He 1 77 

mi. 

31,314 

Nil. 

ffil. 

26,983 

85,312 

59,382 

37,590 

980 

7,370 

85,112 

90,72(3 

37,590 

980 

34,358 

S9/09' 

107-7' 

1540' 

iW, 

Tonmichy, 1,160'. 

57-72' 

*lW J 

120-25' 

» 

1,700' ■ 

fay aypaUa, 1,090'- 
Tilgrim, 240' 

146-81' 

179-6' j 

1 

14041' 

1,700' 

2,490' 

1 

population. 






iuchi (led 
of Muisftorp® 

Mhbi y«) tot 


... 4,7*1- 
... (I, SO®, 


W. (4, wool), Swot. Enqr., 

Sanikinj jfingitftidr fa Govwimient United fVost®#? a. 
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APPKND1X No. II. 


dii n nil m~> nit • ecc(ivtit 6 of i order works rn Ihr U tided Provide s during the 

ye")- 1909-10. 


IT Hurts rf elm _r . 

[ 

h fc l l. 

Allah ib Til 

lien ire i 

( annporc 

IilU.lt DOW 

Meerut 

Mu I.OOU L 

it uiu lul 

i. LsiOoh bill ht — 

IX 

lib. 

its. 

Es 

J.U. 

Its. 

its. 

Rs. 

f(') Pam iimt eatab- 

21,1 J 5 

23,360 

25,00 J 

25,279 

19,771 

10,590 

2,950 

7,265 

li'Imimt 


(If Othie contingencies 

1,435 

512 

822 

324 

599 

4,598 

82 

86 

(f ) llent i ... 

>i» 

1,150 

160 

a. V 

430 

360 

w«>0 

JOO 

2. Pinnpmq - — 









(xi) Coni ... 

30,076 

19,152 

31,738 

33,934 

19,788 

14 

6,863 

1 8,598 

(b) Oil ami win to 

2,822 

854 

2,701 

2,496 

1 ,124 

670 

105 

416 

(c) Othfi stores 

2,lfi8 

, 

1,327 

3,227 

4,539 

11 

2,830 

2,504 

02 1 

958 

3. tatohi — • 

: 

f 







(") 7 laining river 

... 

.... 

[ * • * 

7,736 

,,, 

son 

... 


{h) 1 louring channels 

4,341 


145 


311 

50 

i 



ami wells. 






4. Settling tan Jr a and fil- 




1 





Urs — 









( a ) Clearing settling 

tanks. 

198 

465 

858 

1,714 

481 

50 

* O 1 

v*a 

(b) Clearing and renew- 
ing mterbods. 

1,826 

797 

3,681 

5,539 

3,273 

684 

... 

... 

(e) Purchase of -mud ... 

6,330 

338 

2,982 

10,263 

5,021 

„ , , 

»«■* 1 

#« ■ 

5. Distribution - — 




1 

I 





(«) Pipes and fittings ... 

994 

1,892 

3,618 

5,329 

1,339 

i 

1,012 

015 

3,194 

(b) Meters,.. 

459 

2,843 

« * * 

8,253 

792 

... 


93 

6. .Repairs — 









(a) To tanks 

241 

GO 

94 

. . . 

27 

344 

Ml 

200 

(b) £o buildings and 
grounds. ' 

1,503 

786 

751 

612 

1,170 

853 

* ** 

1,221 

(e) To machinory 

1,771 

3,440 

7,220 

5,477 

3,781 

« < » 


1,684 

7. Water analysis 

2,150 

2,137 

2,188 

1,083 

693 

1,590 

140 

1,172 

Total 

i * 0 

80,965 

69,148 

85,689 : 

1,12,578 

61,330 

23,119 

10,876 J 

34282 


W. G. WOOD, Sup do-. Bwoit., 

Sanitary Engineer to Government t United Provinces, 
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APPENDIX III. 

Statement showing the initial capital cost and cost of subsequent extensions and 
improvements incurred on water works in the United Provinces up to 31 d 

March 19 10. 


Water Works Stations. 

Initial capital 

COS u, 

Cost of 
s ii baa tjuen t 
ox tans] vim. 

| Total. 





Ks. 

Ea. 

Rs. 

Agra 


e« « 

... 

11,70,7G1 

6,24,921 

17.95,682 

Allahabad 

... 

eon 

OflO 

16,24,061 

1,51,474 

17,75,535 

Benares 

... 

... 

... 

25,01,831 

4,22,309 

29,84,250 

Ctiwnpore 

in 


... 

1 4,44,570 

2,49,222 

| 10,93,792 

Lucknow ... 


... 


16,15,786 

2,10,425 

17,26/161 

Meerut 

a to 

... 

0*4 

7,51,710 

27,358 

7,79,060 

Mussooree 

004 

... 


1,44,014 

10,876 

1,54,800 

STaiui Tal 

... 

... 

* 6 * 

2,47,000 

2,96,158 

5,43,158 


APPENDIX. No. IV. 


Statement showing the rate of filtration and results of water in the water works 
of the United .Provinces during the year .1909-10. 



Rate of filtration. 


Chemical tods. : 

Bacteriological tests. 

Mimlcipslitiii*. 

Maximum. 

Minimum. | 

Average. 

Good. 

■ ■ ; 

Bad. 

Total. 

Marolwi' of 
tubes sent < d 
Chemical 
Examiner, 

Number which 
contained 
over 100 
colonics. 

Agra ... 

30 

20 


12 

1 

13 

90 

nil 

' .i* . ' 

Allahabad 

32 

14 

2141 

71 

; y 

71 

1 254 

■ ■ ,11 V 

Benares 

52 

24 

■ ‘I 

33 ;54 

53 

a * « 

j. 53 

423 

119 

Cawnpore 

50 

26 

31-14 

- 52 

1 

53 

193 

. : ■■■>: y 

11 

Lucknow 

45 

16 

27-6 

59 

2 

6i 

'! 

294 

: ; n 

&iccrufi 

<jo 

7 

14-16 

64 

: l : 

65 

.196/: . 

■ 6 

,. v 

NahuTai 

« » » 


* » e 

' ■ !2 


n 

■ •.•;•••; I-.. ( • ■ 

' til: I' 

... : 

Mussooree 

... 

• • ' • ! 

. ;V 





. . 


~ wTo* W OOILSowiA I sou./ ” : 

Sanitary Engineer to Government, United Provinces. 
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APPEND?'’ 

Del nils of Pimps, Fitters, Tanks , Reservoirs , Rising 


' u .m i ir 


1 , (J< w-iunprioii of wa tor pel capita 

in g illon-c 

2. Number ol inhabitants drawing 

•t K fir supply of water irom the 

niiiHi''. 

% \\ T arer twd for mi gating and 
manufacturing purposes. I 

4 Power of pump-, per hour in 
ration, at river i 


Am. 


12-4 

188,022 

S5 400,000 

2 TToiizonhl pumps 
each — 

Designed for 84,000 


Allalnbiul, 


Maximum 

Average 


90.000 

78.000 


5, Hot»e ’potter each engine 

dedgead lor, 


6, 


Potter of pumps per hour in 
gallon- cw rif’ei. 


12-08 

(72,032 

44,638,007 
Designed for 126,000 

Maximum ... 154,961 

Averigo 114,862 


Home poua 
signed im. 


uch an moo it de- 


8. Num! ei of n-tng mains 

9, Length of ri«uig suit in i 


30, Size of rising m a i li- 
lt , JS uniiwr of settling fanl 

12, Size of “settling t-iuks 


1,3, Number of filters .. 

14. trine of filters 

15. Number of 0. W. iiesoryoirs . 

16. Size ox C. W. lie-emus 


1 Worthington Low 
Duty pump 

Designed foi 1 20,000 
Maximum ... 132,000 

Average ... 102,000 

2 Horizontal pumps of 
28 ho iso power each. 

1 Worthington Low 
Duly engine of 31 
hm-se power, 

2 Beam Engines each 

Designed lor 192,000 
Maximum ... 200,000 
Avouige ... 180,000 

I High Duty Worthing- 

von. 

Designed Cor 150,000 
Maximum ... 150,000 
Average . . 144,000 

1 High Duty Worthing- 
ton of 130 hor,-,e 

i power. 

2 Benin Engines of 
100 flor-e power e.-u it 

O 

u 

2 5 aiul W5 miles ns- 
pectivsiy, 


28" and 18" 
0 

Each 266 y X 151 ' 

Gnpiii ity nf each 
2,200,000 gallons. 


Each 200' X 10' 


103' X 10.5' X 10' 


2 Engines of 302 horse 
power each. 


Designed for 223,300 
Maximum ... 265,000 
Average ... 188,453 


2 Engines of 135 horse 
power each. 


Htimhoi of service reservoirs Or i 43 Four-ham staudposta 
stand pipes, ] each f" size; 62 two- 

tap shard posts, of size 




, i r- fjt — — 

150 one-tap) staudposfo. 


Bonn res 


1 

D9 miles 


20 " 

3 

Each 280' xl 80' 
Duplicity ol Nos. 1 and 
3 =2,733,065 gallons, 
and that of No. 2 
=2,819,243 gallons. 


200' X 4 00' 
2 

Each 160' X 108-3' X 12' 
Capacity... 1,168,700 


49 Four-tap stand posts, 
64 two-tap) standposte 
and 123 one-tap stand 
postB each of | " size. 


4 Beam Engines of 43 
lioise power each. 


Designed for 450,000 
Maximum ... 453,809 
Average ... 875,150 


2 Horizontal engines 
38 horse power each. 


■82 mid 94 milos rns 
poeuvi ly , 


24" 

g 

(288' + 20') (238' -h 
20')>< 15', 

Capacity of Nos. 1 and 3 
=4,072,922 gallons, 
and that of No. 2, 
=4,724,227 gallons. 

8 

200' X 100' X 6' — -44" 


(178'- 4") (148'— 4") 

(10'— 1"). 

Capacity .1,879,631 
gallons. 

232 One-tap staudposta, 
102 two-tap stand- 
posts 73, four- tap 
standnosts. 


It) ■ 69 

SOS, 121 

13,797,000 s v 
Designed for 252,000 

Maximum ... 189,110 

Average ... 172,383 




M(wns, dr., in the Water Works of the United Provinces for 1909-1& 


fVi« npor»\ 

liticknoir 

Moei lit 

Aftwsaoorcfl, 

■ 

Nairn To! 

20' G2 

7-6 

6‘96 

3-Q8 

7-5 

172,074 

203,975 

118,129 

"14,689 

H 5,164 

324,952,842 

30,542,150 

4,478,640 

Nil 

124,010 

Two Pumps oacli — 
Designed for 187,500 

Designed for 187,500 

Designed for 72,000 

Designed for 2,500 

Lake station 14,355 

gallons. 

Maximum 187,500 

Maximum 188,237 

Maximum 61,985 

Average . , 2,400 

Baranadi 1 

gallons. 



I* 13,326 

Average 185,000 gal- 

Average 178,517 

Average ... 37,037 

Maximum... Not 

Springs j 

loos. 

1 

1 


known. 

2 Engines of 8G horse 

2 Engines of 130 

i 

l Engine of 2G horse 

Each motor pump 

31 horse power. 

power each. 

horse power each. 

power. 

i 

designed for 150 
horse power. 


Two Pumps each — 

Designed to j 1S7,3(J0 

Designed for 06,000 

m 

Nil 

Designed for 187,500 

Maximum Not 

Maximum . , 50,611 

... 



known. 




Maximum 187,600 

Aveinge 117,028 

Average 30,327 

... 


Average 174,875 





2 Engines of 80 hoiso 

2 Engines of 110 

Ml 

Nil 


power each. 

horse power ercli. 




2 

1 

1 

1 

4 

1-32 miles 

li*f> initas 1 

1 

i 

9 miles 

1 IS miles. 

f Ayarpatta *93 miles, 
j Tonnochy '60 „ 
i Pilgrim *84 „ 

( Date '19 mile. 

Each 20" dm. 

20" 

15" 

H* 

Nil 

4", 31", 3", 4" 

O 

r> 

0 

O 
s 'J 

Nil. 

Each 855' x 255' 

250' x 200' 

lOO'xGG'xll' 

Nit 

Nil 

capacity 3 million 
gallons. 





7 

5 

4 

Nil 

mi 

200' x 100' 

200' x 100' 

150' x J00' 

Nil 

Ml 

2 

2 

1 

1 

l 

JBfcoli 135' x 106'— 8" 

Each 105' x 107' 

4S'x52}' 

SO'xSd'xG' 

s r& 

x 12' deep. 




Capacity of each 
953,300 gallons 



f 

64 service tanks, 27 

107 — 4 lap standposta 

150, one-tap stand- 

32, one-tap stand- 

8 iron^ank^ each 8' 

62 — 2 ditto 

posts, ‘ 238 two-lap 

posts of $*04, two 

xdxi-', S toad* 

stand-posts. 

87 — 1 ditto 

stand pots. 

tap etaMposts of 

pipes of % taps.. 


50' — (Pliigh xSG'dis. 


V* 

i 

1 


n l >t 
i l 

t' 


®Stu»met populates* 


( 5 

ATTEKjnf 

Details of Pumps, Filters, Tanks, Pestviurrs, lining 


Furj&il : r 

Agi'i. 

Alia In 1j ia, 

" " H 

I 

I>iiniuo% j 

| 

20, &izo of service- jeeervoii* »». . 

C'V Jia.Xll' — 4" deep 

60' Jia.Xll' deep. 

i 

I 

i 

t 

(it)' tlia. x 1 5' drop, | 

Capiiuity 200,000 gal- 
lons, i 

i 

19, If ft of pimps from livor to 
tanks. 

45 feet it sad 

S6-S2-* 

78 -Si 

1 

£0. Lift of pimp« from filter water 
pimp to town distribution. 

9.1, C’bt of supplying water pur 
1.000 gallons. 

22, €obt of supplying water par 
100' lift 

J4? „ 

i -30 annus 

•77 „ 

75-10' 

1-24. annas 

‘73 auuas 

i 

72*01 

O' 83 annafe | 

*5S iinuas 
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io. V. 


Mams, <&<’■■, in the Water Works of the United Provinces for 1909-10— (conclude^. 


Caivnpoio. 

Lucknow. 

Meerut. 

Mussowco 

Nttini T#I. 

Holds 320,000 gallons 

66' x n> 

2— Each 25' x 34' 

1 

28 Round service 
tanks 3'X3', 28 
round service tanks 

2'— 8" x S', 8 
square tanks 
O'XS'xd'. 

89-09' 

107-7' 

15-18' 

mi 

From collecting 
reservior to 

Tonnoc-h y.,, 1,160' 
Ayarpatta ... 1,090' 
Pilgrim ... 240' 

57-72 j 

71-9' 

125*25' 

... 

1'50 annas 

1-33 annas 

1-23 annas 

Re. 1-07 

Re. 1-06 

... 

J *719 annas. 

•87 finnas 

„ -083 

„ *11 


W. Q. WOOD, Sww. Emk., 

Sanitary Engineer to QovernwM,, United Province* > 
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APPENDIX VI. 


Detailed statement shewing the expenditure incurred on works of sanitary nature, 
pleaded under Ike supervision of Sanitary Engineer, during 1909-10, 


time oi Maoioijpality. 

fcpcnclitnre incmrud on— 

9 ilpTin it rl 1 

Water work 

Drainage 

woitai, 

Other ivQi'lts 

i»J5Qi USpPIUH 

feuro, 

Agra ... ... 

56,264 

II 


86,277 

Allahabad 


2,113 

... 

2,113 

Luck hot?.,, 

28,378 

160,221 


383/XO 

Mimpnr 

... 

... 

IS / Af7 

*/•». > i 

?,037 

Fairukhabad 

t > * 

19,994 


| i 0,5391 

Pshra Dun 

■B 

... 


1 

13,046 

Moradabad ,,, 

... 

151,642 

• ,i 

151,642 

Aligarh 

• j » 

2,815 

mm 

6,743 

Hsthm ... 


67,776 

1 

j ana 

57,776 

Badann ,,, 

9 t » 

58,998 


58,998 

-fayupur ... 


72,893 

,,, 

72,893 

tJjhani ... 7„ 

« y * 

2/168 

... 

2,468 

Sardhaaa..? A, 

•>» 

319 


319 

Fijoxabad 


13,335 

* 0 + 

13, 335 

Khm-ja 

*09 

2,377 

*i c 

2,877 

H&pnr 

9 I » 

1,451 

219 

1,670 

Kananj ... ... 

e 

4,502 

• 9 * 

4,562 

Mainptiri,., t „ 


1,347 

i • l 

1,347 

Etawjth „» 


1,202 

9 , , 

1,202 

Aaroba ,,, 


74 

b * 1 

74 

Alraiih n ,, 4 1 , 

9,. 

1,351 

» * <■ 

1,851 

Dhaapar,,, 


774 

• » 4 

774 

Jhansi ,,, 

*» • 

979 

4 * tt 

979 

Fstehpur.,, 

«. » * 

584 

* ■ S 

534 

Hardwar... 

*>» 

461 

• t f 

461 


lit 

15 

0 « 1 

15 

m t **•» **, 

• it 

HI 

... 

50 

Total 

97,683 j 

588,264 J 

6,784 

692,736 


If* <3. WOOD, Sirem Emm,, 

Sanitary Engineer to Government, United Fr-gvinm. 
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GOVERNMENT, UNITED PROVINCES, 


FOR MB YEAR ENDIMO Slat MARCH 1900. 



ALLAHABAD: 

FeiviU) BV W. C. Abel, Okbg. Surdt, Govt. Press* T7«m© PisoyiarcB* 
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Foils' teen Hi 


fJOh'CtOlMM n 
O? loi id. "j‘i ‘11 


i<i hil h'p'o'irl of the 
t, United jp/oei nveo, 


S*€nUarjj Hitgincsr to 
for the year aiding 


Tni, pod oi flamio v jjii'j'Iurr r to Clovoinmmt. UiLilal Pnamur 1 -, v,a- In Icl 
tompoiaul} by M . A. A/ ']. vhmdlcy up to Loth i'A/cnbcr 190-2, v\ hen ho ii * cit- 
ed loth 1 in iy.it inu dopaj : meat, making uu'r ehcigo to Mi. W. (i. Wood, feujmi- 
intondiug Engined, 2ml Ckis,. 

2. lfo-s d,s the 8 water works stations the following pimps were visited bv 
the SauitAty Engineer during i he year 1903-09 m conned ion with the ciiain- 
age wuik* : F>:.ibad, Mussooii-, DehiaDun, tiiliaranpur, Muaulab id, Annoha, 
rtoiakhpui. MuLEa, Jiiand, JJaiellly, Ilapur, Alig.wh, Batinas, Bogina, Etanah, 
PiroKafoT, 31 ifopmi, ILu ittkl a bad, Ea ganj, LUh, fcaidlun i, Fetckq nr, bhahjn- 
hanpu , Tpfoir. Bud, m.n, Ghazipur, Jaunptu, tdiahganj, Kahuna, and MiuMihi- 


nagar. 

3. A 11 Bio water uoiks stations have vvoiki d \u 11 and sotisku torily duiiier 
the yeal and there have ban no sriunn nco'dents. At Onwipo.e the ( liiB of but, h 
main pump rods of engine Ko 2 at itlun ong hat bioho oh and the repains took 
about Km. Weeks Thu pump ’mot v alv'o oi engine No 2 ai Ben'ijhab, i bioko and 
was i ( placed. Thoo minor accidents accentuate the ne< cosily for increasing the 
pumping plank oi (Mwnpu.o At pr< sent d uu.o the hot, wc.wlict all tour engines 
have to work about l -> linun daily to iikcL the dt maud, and any bieukdown would 
me m tl e b' eekdovvn of the water supply. Ihe scheme for a new im ullation is 
still under dj -cu don. 

4. A Lugo amount of -mmal u pni w oil: and upw ah u as done at Cavui- 
pore, Aflpa, Lucknow, Allahabad and Bena.es. The following addition.* and 
extensions base been m am bt mg canied out. 

At Benares, a new 2 1 i >i< g Main 24" diameter. and fonticd of tie. new Mephan 
Fcrgusun lock Bax Steel pipes has be' n put in fioun he Uafiaei ed slation to 
iSetlluig tank Mo. 1. Anew till or was completed and a new boiler put iu at the 
ihifceud station., mid 2 new Babcock and 'Wheat boilers were under erection at the 
UmillciLfl Nation for the supply oi the new engine. The new engine for ihe 
Unlilloivd smtion was order oil and some pruts of it are at site. The estimate 
ior a now pump pit and engine bouse was drawn up and sanctioned and work 
commenced juT ut» ui e end 'of the year. 

5. The above is practically till the largo new Water Works (Of>slnuf on car- 
ried out or commenced during the year with the exception of tire Mussoorie 
Hydio-Eloctiic Scheme mentioned further on, but, the water works requirements 
are heavy, duo to the constantly increasing demand for water, the consumption of 
which is steadily i isiug. 

At Lucknow an estimate for new boileis, settling tank, balancing tank, 
and Venturi meteis has been sent up for --auction. 

At Cavnpoio, ns already mentioned, a scheme for improving the pumping 
plant was Fubuiilted, amounting tolls. 6,00,000, but the matter is still under dis- 
cussion. At Allahabad, a scheme tor an unfiltered water supply amounting to 
Its. 3,83,392 was submitted, but this lias also not yet been finally settled. Exten- 
sions to the Agra works were discussed, but nothing lias yet been settled, At 
Kami Tal the supply of water was hmufiieiejit last year owing to the springs 
drying up, and the supply had to bo augmented from, tho pei eolation well. The 
matter of an increased supply for Naini Tal is being investigated. At Mtitfiooiie 
the supply at present pumped is of couise quite inadequate, and the new Hydro- 
electric achune will take its place. This scheme was pushed on well dm jug the 
year. Tho power house, power pipe hue, pump house, rising ynain and icser- 
yoirs aro all nearly complete and the transformer stations built Tim wiring 
has advanced rapidly and is approaching completion. The work has been carried 
out under great natural engineering diiKcniims. The power pipe line is a magni- 
ficent piece of work, for which the municipality are indebted to the untiring skill, 
and energy of Mr. Pifkeatbly and Mr. Benny, Messrs, Bruce Peebles & Com- 
pany’s engineers. 1 

6. The question of the wa&te of water has been considered by _ the difforebt 
municipalities. Cawoporo spent R$. 10,776 on the purchase of additional meteriu 
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Lucknow haw iL eidod to purchase two venturi meters. Benares and Agra have 
at p.ewut no money tu provide more meter, s, but a number of defective tap?. 
Ini’ * bi i n ri i'd: ed. At Allahabad Id ,. 3,595 were .sjjjtjL oil meters, but nu special 
mMming h - iven aftempied ; there does not, however, appear to be much waste 

I me. 

7. The valor mi pplit d ha'- been generally of good quality. The rate of 
lilt i itiou through IliG (iltcns and fclio chemical and bacteriological analyses will bo 
f mini in Appendix No. JV. The sand on all filter beds is now not scraped below 2 ' 
thickno"-, ru ‘•uino of the had bacteriological tests time due apparently to the sand 
hat Ag been sci aped too low. Endeavours bate been made io keep the rate of 
fdtiation down to 30 gallons per square foot in the ‘34 hours, but in the hot months 
this Is not possible, as the filh ring aiea is not great enough to gi\o the supplv. 
The question of thii rate is important as Ji Iters are costly tb ino> , and the lower 
the rate of tih.atiou Urn gi cater tlie number of filters necessary. 

Drainage IFor7fo‘. 

8. During ibe year very little prog i ess u as made in eonsti uction of new 
vmk; us the revision of the completed piojeots for B.diaranpur, Muttra, Jaunpur, 
IJndaun. Ujhaui, MoiadJud, hhio/ahad and Ivhuija pr6\ c tiled a start being 
undo. Tim dmi nag, w,f Mai i urn— its. 1,84,050, was completed. The Moradnbad 
project — Its. 4. S 1,. J 57 — was corn] >Ie ted and sanctioned and work commenced in 
January 1909. Mr. A. E. J. Ifnbbard, a temporary Assistant Engineer, was 
placed in ehaige, and good progress was made with the Katgnrh and Eastern main 
.sewer outfalls, at a cost of Its. 43,000. The whole scheme haa been taken uj > by 
the Buaidand it L being vigoiously pushed through. The icviscd project for 
Jaunpur Its. 4,6(3,007, was completed and sanctioned and woik commenced at the 
end of th<; year on a portion of the project amounting to l. 1 , lakhs, which was all 
the municipality wore able to tiuanco. 

. Earrukhakid work proceeded during the year on a sanctioned project ; an 
estimate for the completion of the drains here is still under consideration, 
iho projects that were submit ted and sanctioned were — 


Bi'daun 

Fiiozab.ul ... ... ... ' j ’ 

Gorakhpur Titorm water drain ... , 

Lucknow (two intercepting sowers) 

,, (Glndari niaiuti and tlmaiuganj draiiia.fo') 
^jgum (mpploic-entary works) 


ii>’. 

8,10,870 
J, 12,000 
24,500 
J ,24,830 
5,2, 1,030 
27,378 


Total 


... 11,25,020 


The projects completed and submitted but not yet sanctioned werc- 
— ■ Its. 


Khuija 
Fy^abail 
ITitpnr 
Ujlmni 
A m !, ota 


Total 


1,37,840 

3,79,533 

^SjSi-2 

4,783 

2,44,900 

8,69,081 


The following schemes are still j u hand 

“S P sf^a'it llPUr ’ 1 ' arn * hab “ d ' EUml1 ' Aligarh 

follows ™' F0J ’ MtS peparad and submitted by Mu. Lauo Brown as 


Gkazipur 
Ilfukra 
Brinrlaban 
A Uahabacl 


Its. 

... 4,35,0158 
... 5,31,068 
... 2/49,900 
... 17,00,000 


blit these will require 
at present beep, taken 

Thirteen other 


Total ... 29,16,716 

revision, and, the staff being fully employed they havo not, 

uj)* " 

municipalities have also applied for drainage schemes. 
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A.V1 the sell on if s are surface drainage schnne, for the disposal of milage and 
ftonn water. No sewage is treated, that being deposed oi ,i-- at present by 
trenching. Wherever the levels rliow of if , tin sulbigo will be dispose 1 nf on 
land by gravity, a soilage farm being started by the mwucip dity. In .some places, 
such as Alio (ill and Amioba, the k \ els do not admit o] t lie sullage gm\ bating 
to til e sul!age fann, and it will bare to be pumped. It i s hoped that cu nhtally 
tin so sullage iitrns will be a source oi revenue to the municipaht i =. At pm sent 
it is sonnulut cl lIIlcu 1 b to get the people to use the water. One reason for 
this is that m non- watered town-, (i.e. town, without a regular piped water 
supply) tire sullage is very strong. To get over this difficulty it must be diluted. 
Ample piu\ i'-iou lor du-Jnng the drams has been nude in all the projects, but, 
if possibles the sulhige should be further diluted by water fiom wells at the sullage 
farm itself. 

The sullage farm at Agra was examined and repo l ted upon by a special 
committee appointed by the Lieutenant-Governor, which submitted a very full and 
careful report on the 21st December 1908. Thu general conclusion was that the 
farm was not injurious to health and, if pioporly woikcd, should cause no nuisance. 
The income domed from it is Rs. 1,000 annually. 

The experimental plant at Lucknow for precipitating the sullage and produc- 
ing a clear effluent was visited by Dr. Gilbert Powder, the eminent sewage chemist, 
At the end of the year as he had been asked by this Got eminent to give Ids advice 
generally on the disposal of the sullage of towns. He also visited the farm at Agra. 
His report is now awaited. Sanitary conditions in several towns have been 
improved by the tilling up of old tanks and excavations with street sweepings and 
rubbish, and in some cases where tanks have been filled up witli earth at consul 
erable expense, tho municipality has covered its expense and gained a substantial 
sum by selling the site for the erection of shops. There is plenty of room for 
lucrative enterprise in this direction, and it deserves the serious attention of 
chairmen of municipal boards. 


W. G. WOOD, Surno. Engu., 

,S r iruiarij Engineer to Government , United Provinces . 
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APPIlEDli; 


tty oi 1901 l.i Municlj ality . • 

i-ittn ditto Cantoni* * • 

Numb'’.' < I iulubitnntB dramg then $>npp]\ 
ti. in m ..m . 

r 'o „juu tpnov oj ivcier. 

During the jcm, including- ( 'nto.'Uf-'Lit 1 , gallon 

jp?ih t-vuiKOj ioclmluig CWomoonte 

M'i&imuw daily avt-mge Jis any one month 

Vulw n&c-iJ for irrj jaiiou and ina ivfncuKing 
pm poses. 

IVfil it used foz domestic pui poses ... 

Water consumed pot capita 

Daily average f or Cantonments alcmti 

Number of house connections 

Annuel Char gas. 

Maintenance charges ... ... Rs. 

Cost per 1,000 gallons consumed 

Cost per 1,000 gallons per 100 feet lift 

Cost of water per 1,000 gallons including interest 
and sinking fund charges. 

Income from Water Works. 

’Water rata recovered during the year Us. 

Sale oi water and other receipto ... Bs. 

Total income 
lift of pump. 

Bran river io settling tanks ... 

i* 

Brora filtered water piunps to town distribu- 
tion, 

Total lift ... 


(T > .Ti.", TiiovisO) 'i 
' <f CjK at l /■,? 


j i i i j i ' 

I 

119,1.1:1 JCJ,031 j It o,079] 


9 ’d/M'/WO 

l ' In 1 . 1 

i * 

1,175,1 '7 807 

J.i'V 

| 11 

4,815, 408 

2,b;i5„; o 

! :\iu ; (vi 

5/199,936 

149/J.i5 } v 00 

48,800,000 

21,086,000 

769,205.500 

779,887,384 

1,554, 109,865 

J 1 ‘06 

12 42 

19-98 

220/240 

179,430 

1,358 

1,381 

2,510 

0,379 

70,533 

72,911 

1,01,767 

1-40 annas. 

T40 sunos. 

1-03 annas. 

’72 „ 

•81 „ 

07 „ 

310 „ 

9 47 

1 11 » 

1-4G * 

76,514 

80,412 

00,170 

33,382 

40,457 

3,595 

109,876 

120,869 

104,765 

45' 

98*78' 

78-73' 

147' 

72 62' 

73 62' 

192' 

171-40' 

162 - 26 ' 



jf f . T 


( vu ] 


’ 0 t . 

i 3 - lOCO 



I H nn v 

i ’li r t 

J 

ir i 

h iir i Fal 

J72,j7d 

2 ‘0,506 

7 3,710 

1 1,6 S9 

'1.1,220 

‘.0,00 

*> . 07 

19/ 40 

3,711 

on 

17 ~' ) G74 

253,07 7 

n .>, 9 

1 l,t J) 

1.5,161 

V '\9{0,il7 

i 43,848,582 

306 3 rv-oo 

I /'<,8(9 

o3 203,1 '0 

0/0 4,630 

2,037,941 

811/92 

1 t ’ 1.50 

137,510 

4,7011,31? 

3,142 882 

1,3/6,553 

18,4.81 

201,295 

378,66!', Jin 

28,019,030 

3,793,760 

Nl. 

211,350 

i ,01 1/20,301 

717,220,582 

303,347 0 19 

8,937,860 

53 018,789 

10*67 

7-44 

7 01 

2 87 

12-31 

... 

233,090 

256,221 

Pi l. 

3,314 

1,806 | 

{ 

1,430 

322 

KiL 

130 

1,08,258 

65,311 

26,102 

Ed, 21,301 

34,185 

t 47 onna° 

1‘4 annas. 

1-30 annas. 

„ 2 33 

10-26 jmnae. 

v » o 

•7G „ 

MI „ 

n 0 37 

1-62 „ 

2 J>2 „ 

3 03 „ 

3 6 „ 

„ 2-64 

1 7 ruppes. 

Ho lfiia 

i 28,830 

Nil. 

mi. 

20,833 

66,647 

53,558 

38,999 

Nil. 

5,415 

Rs. 68,647 

82,388 

33/99 

Nil. 

32,248 

81-01 ' 

107-2' 

1516' 

Nil. 

fTonnocliy 1,160' 

1 

5953' 

76-0' 

320-25' 

620' 

1 

<( A.yajpafct» 3,090' 





(pilgrim 240' 

140-64' 

183 2' 

140-41' 

620' 

2/90' 


® Sam mar residential population 
t Citiitamnesita uofc Ineltidait. 

Cold wealber fejjulaMoS of Mujseorie ... •t.T'H 

„ „ Haiai Ta! HU **« ... 0,303 

w. Gr. wool}, Stress. Km%, 

$< znit&y Engineer to (rtimrmtimt, United Provinces. 
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APPENDIX No. II. 


Annual maintenance accounts of water works in the United Provinces during the 

year 1908-09. 


Hatnrs of cliargos. 


Allnliiibud. 

BcEttrc9. 

Cawnporo 

Lurlumw, 

Mconil, 

MuMoorie. 

j NVmi Tal 

I, Establishment — 

Es. 

Bs. 

Es. 

Es. 

Its. 

Its. 

Its. 

Us. 

(a) Permanent estab- 
lishment. 

23,800 

22,591 

20,252 

24,484 

19,015 

10,127 

f 2,218 

l 829* 

J 8,255 

(6) Offiua contingencies 

1,997 

595 

819 

008 

420 

4,018 

64 

01 

(c) Renta „„ 

... 

1,320 

197 

4 « « 

430 

360 


234 

3, Pumping — 







i 

i 


(a) Coni 

28,730 

25,581 

48,513 

30,950 

23.094 

684 

i 

18,93.8 

19,764 

(h) Oil and waste 

2,889 

982 

8,363 

2,704 

1,287 

607 

240 

857 

(c) Other aiorea 

2,569 

1,052 

3,370 

3,713 

2,755 

3,127 

on • 

592 

3. lutot 









(a) Training river 

1,885 

• t • 

1 

5,798 

«i»0 

0 9 • 

■ * * 

t 0 « 

{(>) Clearing channels 

3,030 

50 

157 


45 

42 

1 



aud wells. 




f 1 1 
i 


4. Settling tanks and fd- 









ters— 









(a) Clearing settling 

397 

030 

181 

1,198 

1 

m 

49 



tanks 





,«a 

o** 

( b ) Clearing ami renew- 

1,735 

1,177 

2,527 i 

5,533 

2,9 H 

1,228 



ing filter beds. 



*1 » * 

(o) Purchase of sand ... 

« i>0 

3,280 

1,087 

0,680 

1,293 

• • * 

( . * 


5. Distribution**- 









(a) Pipes and fittings.,, 

2,001 

2,773 

0,105 

2,180 

2,535 

505 


2,692 

(i) Maters... 

2,080 

3,595 

e i 4 

10,770 

2,429 




8. Repairs — - 









(a) To tanks 

353 

144 

26 

, , , 

114 




(b) To buildings and 
grounds. 

1,885 

1,276 

877 

1,133 

775 

1,137 

»'• 

1,004 

(c) To maekmes'y 

4,991 

0,797 

7,714 

4,003 

8,044 

8,398 

1,857 

959 

% Water analysis 

1/170 

4C2 

682 

532 

46(1 

120 

105 

314 

Total 

79,533 

72,911 J 

1,01,767 

1,00,258 

65,341 

20,102 

24,301 

34,186- 


* Temporary eutabhstimont. 


W. (3. 'WOOD, Supdg. Eitor., 

Sanitary Engineer to Oovcrmient t United Prouitin&i 
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APPENDIX No. IIP 

iS 'tatemcnt showb g the initial capital (ost and cost of subsequent extensions and 
unputoemente ‘incurred an wuhr wot Is m the Uiuttd Provinces up to 

31s/ March 1009. 


Wild wolIb stations. 

Initial 

iapital 

cost. 

Cost of 

C^fcCllblOllSp 

&c 

Total 


Its. 

Rs 

Es. 

Agra ... ... 

11,70,701 

5,68,057 

17,39,413 

Allahabad 

16,21,061 

fsrt^y if 

/7 rrSTT 

Bemuera ., ... ... ... | 

26,01,881 

2,32,950 

27,94 83i 

Oawnpoto 

14,41,353 

3,19,696 

17,61,019 

Lucknow ... ... 

16,15,736 

1,77,781 

16,93,517 

Meerut ... 

7,51,710 

26,299 

7,77,009 

Muhfloovio 

1,89,790 

Nil. 

1.89,790 

3N" <11111 1 ttl •»*» *»« 

2,47,000 

2,95,749 

5,42,749 

Uehra Dim 

1,07,2U 

01,751 

1,68,092 


APPENDIX No. XV, 

Statement showing the, rale of filtration and the results of analysis oj water m the vxit&r 
ivorhs of the United Provinces during the year 1908 09. 



Bttto of filtrilion, 

Oliomical teats. 

Bacteriological testa. 

MimiOpaUtifa 

Matimum. 

Mini mom 

Aveiag-o 

Good 

Bad. 

Total. 

Numb it of 
tubes sunt to 
Clwniral 

It summer 

Number winch, 
contained 
over 1(K> 
Colonies, 

Agra ... ... 

o 

CD 

1 

20 

20 4 

15 

i 

16 1 

4336 

5 

Allahabad .•> 

40-45 

15 28 

24-4.0 

07 

... 

57 

223 

14 

i 

Benares 

60 

21 

30 5 

43 

... 

43 

316 


Oawnpow ... 

31 

27 

29-50 

57 

3 

60 

131 

S 

Lucknow ... 

48-1 

12-8 

23-27 

8 

i * s 

8 

221 

S 

Meerut 


9-01 

136 

38 

♦ ** 

38 

164 

2 

ttaiui Tal 



n* 

49 

3 

52 

*• f 


Musaoori'8 

1 * * * 

p * » 

... 


* a* 

* «-* 

b * t 

\ *** 


W, G. WOOD, Smrtxif, Eitcie., 

Sanitary Engineer to Government? United jprovinem 





{ * 5 


APPENDIX 

Details of Pumps, Fillers, Tanks , Meserumrs, Uisiifi 


PiurticclAis. 

Agr.i. 


Consumption of water per capita in 

11-06 

12 42 

gallons, 

Number of inhabitants drawing tlicir 

183,022 

172,032 

supply of water from the mains. 
"Water nsec] for inigaliug and juwnu- 

149,02 5, GOO 

48,800,000 

facturing puipusiH. 

Power of pumps pur hour in gallons 

2 Ifoi izontal pump 1 , each 

DcHgnrd for 126,000 

at river. 

Deigned for 84,000 

Maximum ... 154,961 


Maximum ... 98,000 
Auu.igo ... 78,01 '<) 

1 Vfmlhnigton low 

dub}- pump e it'll. 
Designed for 120,000 
Maximum ... 122 000 
Average ... 102,000 

Average 

' < 

Power of pumps par hour in gallons 

2 linatn lOngmo, oaeh 

Designed for 223 300 

at filler. 

Designed for 192 000 
Maximum ... 200,000 

Maximum ... 265,000 


Average ... 180,000 

1 High duly Worthing- 

Average ... i 88/153 


ton. 



Designed for 150,000 
Maximum ... 156.000 



Average ... 1-1.4,000 


Number of rising mains 

0 

u 

1 

Sire of risiug main 

28" and IS" 

20" 

Number of settling tanks 

5 

3 

Sire of settling tanks 

Each 260' X Ip l' 
Capacity oil each 

2,200,000 gallons. 

Each 280' x 180' 

Oapacii v of Nos. 1 11 ud 
8, 2,733,065 gallons, 
and llial. of No, 2 



2,819,218 gallons. 

Number of fillers 

0 

5 

Size of filters 

Each 200' x 10' 

200' X 100' 

Number of C. W . Reservoirs 

O 

2 

Size of C. W. Reservoirs 


Each 160' x 103-3' x 12' 

103' X 105' x 10' 

Capauily ... I,168,7u0 

Number of service reservoirs or stand- 

43, 4 tup ‘tandposiH each 
l" size; G2, 2 tap 

49, 4 lap stand posts 

pipes. 

54, 2 tap stand -pels 

Size of service reservoir 

standpostB of size. 

and 123 one tap si and 
posts each of size. 
60' dia. XU' deep 

66' dia, xll' — 4" deep 

Lift of pumps from river to settling 
tanka, 

1 

45' 

98-78' 

Lift of pumps flam filter water pump 
to town distribution. ! 

147' 

72-62' 

Ckisf «f faiipplyln^ water pet 1,000 

140 annas 

1 -40 annas 

gal 1 >ns 


Cos ol supplying water per 100' lift 

*72 „ 

•81 „ 


Ucunri a. 


19 93 
219,079 
21,030,000 
Designed for 202,000 
Maximum ... 139,140 

Average ... 172, 388 


Designed for 450,000 
Maximum ... 450,809 
Average ... 375,150 


24" 

<» 

(288' + 20') (238' ■{■■ 
MV) x 16', 

Capacity of Noy. 1 and o 
4,072,922 gallon s 
and that of No. 2. 
4,724,227 gullouj. 

8 


200' x 100' x 

~2 


(178'— 4") (148'— 4") 
(If!'— 1"). 

Capacity 1,879,031 
gallons. 

202, 1 tap stand pools 
.102, 2 tap staudpo- Ls 
73, four tap stand" 
po-dn. 

GO' din. X 15' deep, 

Capacity 260,000 gal- 
lons. 


78*73' 

73-®' 
J '03 annas 
‘07 „ 
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No, V. 

Ams, e le., in the Water Works of the United Provinces for 3903-09, 


fifugaoono 


Naini Tal. 


2-3 7 


12-31 


Cnwnpoie 


1G 07 

1 '5 2/574 

278,509,91 G 

2 Pumps each — 
Designed for 187,500 
gullnns. 

Maximum 187,500 

gallons. 

Average 165,000 gal- 
lons. 


2 Pumps each — > 
Designed for 187,500 
Maximum 137,500 
Average 174,8/5 

2 

Each 20" din. 

* i 

Each 355' X 255' 
capacity 3 million 
gallons. 


7 

200' X 100' 

2 

Each lBf)' xlOG'-— S" 

X 12' (loop, 

Capacity of each , 
953,800 gallons. 

107 — 4 tap si and poi, Is 
62— -2 ditto 

87—1 ditto 

50' — C" high x3G' din. 
Holds 320,001) gallons 


61*01' 


00 * 68 ' 
1--17 sz.nuaa 


X* tick no tv. 


7-44 
263,975 
26,G19,0.30 
Designed for 187,500 
Maximum 188,287 
Average 378,617 


Designed for 137,500 

Maxi mum ... Not 
known. 
Average ... 117,028 

1 

20 " 

tt 

250' x 200°' 


200' x 100' 
2 

Each 105' x 107' 

150, one tap stand- 
posts, 238, two tap 
felaudposts. 

ec' x 12' 

107*2' 

70*0' 
1*4 annas 
H6 „ ; 


Jifceiufc. 


7 01 
118,129 
3,793,760 
Designed for 7^00®- 
Maximum 61,985 

Average 37,037 


Designed for GG,000 
Maximum 5,001 f 

A verago 80,827 


1 

15" 

O 

300' X CO' x U°' 


4 

150' x ino' 

i 

48' x 521/ 


32, one tap stand- 
post of :}" 84, two 
tup btandpo-its of 

Each 25' x 34' 


15*16' 


125*25' 
1 36 annas 
1*11 annas 


I4,GoO 

Nil 

Designed for ...2,500 
Avorago ...2,100 
Maximum ... Not 

know li. 


Nil. 


1 

3|" 

Nil, 

mi. 


Nil. 

mi. 

i 

SO' X 21' x 6' 


8 iron tan Its each 8'x 
4' X 4', 8 stand- 
pipes of 2 taps, 


mi. 


620' 
He. 2-$3 
« 0*37 


15,164 

244,850 

Lake station ] 4,3-55 

li.u'anadi ... l»3%'20t>' « 

{'3, ?> V 

(Springs ... 13,326 


mi. 


4 

4", 5^,3”, 4* 
IV il . 

Nil. 


mi. 

ML 

S 


G4 aerviccj tanks, 27 
standpOhts. 


28 3? oimd service 
tanks o' x 8', 2$ 
round a o v v I o o 
fit sinks 2' S" x 3', 
8 square tanka 6' 
X o' x 4'. 

From collecting 
reservoir to 
TomiQohy,,, 1,100' 
Ayarpatfca .,*1,030' 
Pilgrim **, 240' 


10*20 annas 


PCS- ,, 


7 ~ w. tt *~ r 

ffamlary Engineer io Qovernmmi, Vii$ki4 Fromm, 
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APPENDIX No. YT- 

Statement shoiving expenditure on u-o?I-& of a sanitary nature constructed 

during the year 1908-!). 





1 Kxpi'TulilurC iii mi iii’il on — 

To till r^pi'ai 
(litura. 

NamCB of miiuioipalifcidB. 


Water v/orlcH. 

Dr linage 

worlds. 

Otlior worko. 




Es. 

Es. 

1L. 

jin. 

Agra 

... 

... 

BOG 

3,27B 

1,000 

5,179 

Allahabad 

... 

... 

« a • 

7,080 

... 

7,(580 

Mirzapur... 

... 

* « » 

... 

4,030 

... 

4,030 

Lucknow,.. 

»•* 

... 

... 

15,213 

a an 

15,213 

M uaaoorle 

... 

... 

1,39, SOB 

oo / 


1,90,195 

Famikliabacl cum Faleligas’h 

8*« 

... 

4,431 

... 

4,481 

Fyzalmd ... 

... 


... 

11,873 

... 

11,873 

Dobra Dun 

... 

u o • 

17,170 

81 


17,251 

Deobsind ... 

a «« 


... 

11,417 

> . . 

11,447 

Nagina ... 

tat 

... 


1,913 


1,9 IS 

Moradabad 

t « t 


... 

42,030 


42,090 

11 at liras ... 

... 


... 

1,27,720 

««u 

1,27,72(5 

Shaliganj 

... 

» • * 


243 


243 

Hapur ... 

... 

■ *t 

0.4 

891 

... 

391 

Benaroq ,,, 



. 4, 

Nil, 

a v « 

* 8 « 

Ca wnpore 

• * o 



Nil 



Meerut ... 

»t ♦ 


, , , 

4 • » 

» • • 

* <14 

JSaini Tal 

... 




8 it a 

29,380 

CbaudauKt 

... 

... 

. . . 



* , . 

Aligarh .,. 

* ) * 

r t « 

* * * 

... 

... 

... 


Total 

,,, 

4^63^484 


1,800 , 

4,70,228 





• 3 ?.< A 04 

4 5 / 7 #,/./ 
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W. Q. WOOD, ScpDa. Enos., 
Sanitary Engineer to Government, United Provinces, 







Thirteenth Jinnua! JFfeporf of the Sanitary Engineer to 
Government, United Provinces, for the yeas? ending 31st 
March 1908= 


The pori of Sanitary Engineer to Government was hold dining 
|,he year by Mr. D. W A ikman, Superintending Engineer, Public Works 
Department, up to the 2Bth February 1908, when he proceeded on leave 
mid bis place was taken up by Mr. A. W. E. Standley, Executive 
Engineer, 2nd guide. 

2. Besides tho eight water works stations the Sanitary Engineer 
visited riming the year under repost Azaingarh, Aligarh, Bareilly, 
Bulandbhn.hr, Debra Dun, Goiakhpur, Jhansi, Kasfganj, Moradabad, 
Muttra and Nagina, In addition to these Mr. Aik man, under orders 
from Government, also visited Indore and prepared and forwarded to the 
State a note on the distribution of the pi o posed water supply for that 
city. 

0. Agra ,. — The pumping machinery has worked well throughout 
the year. Spaio paits of engines were ample and only one High Duty 
Engine oil pot was obtained and kept in. reserve. The demand for water 
rose 1 1 per cent, but the High .Duty Engine met it satisfactorily and no 
complaints were made. 

The initial capital cost incurred on water works during the year 
Hinder repott amounts to Rs. 11,70,761. Six extra stand posts were 
erected lor the public, and the Taigani water supply completed at a total 
cost of Its. 28,000. 

The now II id or Main has worked well. The engines of both stations 
have boon overhauled as usual and are in good order. 

The now 6th Filter has been completed, and brought, into use from 
the commencement of last year. 

No complaint against the quality of the water was recorded during 
the year by the Chemical Analyst to Government, which is exceedingly 
satisfactory. There has been a saving ot Ks. 7 ,938 in the quantity of 
coal used, and a new copula for smelting iron, is being erected to enable 
tho municipality to cast their collars, pipes, stand posts, &c., thus effect- 
ing economy in future. 

All the throe reservoirs were cleaned and washed during the winter 
as usual, and a new additi onal one is in very good condition. 

One burst occurred on the big 28" Rising Main and 4 on rider 
main, but none occasioned any public inconvenience. The condition of 
the Board’s pipe inside is satisfactory but that of galvanized iron 
pipes o$. tho pj ivato connections is bad in ncauy places and xnnst bo 
renewed soon. 

Only 30 new house connections were given during the year, bringing 
tho number up to 1,330, 

Income from water rate, sale of water and other receipts is Ks. 
1,13,344, 

The cost of 1,000 gallons of filtered water works out to 1S9 annas 
against i '45 annas of last year. 

The intercepting sewer and Tunnel drain are working ^ satisfactorily. 
The amount spent in paving two lanes and constructing drains at Bharat- 
pur road and that near Jama Masjid is Rs. 60,282 and ^ome As- 50,000 
is Wanted to pavo those still on. the Board's list* Owing to want 
of sufficient funds only 1,362 feet of drains could he made this year* 

The sullage farm continues to he a success hut, lately there has 
been a complaint from tho medical authorities of the 3f ort, who "wish all 


i 
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aullage to be discharged into the river, to prevent which the Intercept- 
ing sewer was made with their concurrence and the sullage farm ins tiled. 
His Honour the Lieutenant-Governor, Sanitary Commissioner, 
Chief Engineer and other officials who visited the place have noticed the 
absence of any perceptible had odour there. Its revenue has lisou to 
Rs. 4,000, while the expenditure in loading the water is Its. 1,200. 

A new filth depot of a novel design lilted with a water supply has 
been erected in the city dose to Jama IVfasjid, and several other improve- 
ments made in til© Department are mostly due to the good and careful 
supervision of Mr. Rogers. 

4. Allahabad . — The pumping plant at both slat ions has worked 
satisfactorily and the boileis are kept in good order. The oonMunption 
of filtered water has increased by nearly 52 million gallons over last year, 
and with a view to cheek any misuse two water works sub-ui.spocloi H 
have been appointed. Tlic number ol house connections has readied 
2,391 this year. The income from water rate and other receipts it? 
Rs. 1,26,270 and the maintenance charges are Rs. 74,219 only. The 
cost of 1,000 gallons of filtered water is 1‘4 annas. 

The settling tanks and. filters have been cleaned. 

U a filtered tv ater supply, — The proposal for supply of unfiltorod 
water for public and private gardens, &c., at Allahabad is still under 
consideration. 

Twenty-six thousand and seven hundred square feet of lanes worn 
paved with stones and 6,614 foot of drains wore laid. One now latrine 
has been erected and the 15 erected last year have boon completed with 
approach roads and sweepers quarters, etc., the total cost incurred on 
these being Rs. 3,540. 

The Lukerganj drainage project has been sanctioned at a cost of 
.Rs, 19,650 and the work has commenced. The construction of the 
“ Internal drainage ” is expected to be finished before the rains. The 
“ Outfall drain” has been postponed ponding final Bane lieu to the 
drainage project of the whole city. 

5. Benares . — The pumping plant at the filtered and unfiltered 
water stations worked well throughout the year and the machinery kept 
in proper order. The hours of pumping have been very long, averaging 
23*45 hours daily when compared with the last year’s average which was 
21*26 hours daily. There were only two accidents at the unfiltorod 
station JBhadaini, but the water supply was not stopped. Settling tank 
Ho. 2 and filter No, 7, the two Clear Water Reservoirs and tiro Raised 
Reservoir were also thoroughly cleaned during the year. 

Two extensions of pipe lino were carried out during the year. The 
construction of the new filter No. 8 is almost complete. The boiler at 
the filtered station Bholupura has been renewed and provision has also 
been made for one more boiler for this station. A revise d estimate has 
been sanctioned for the new Rising Main from the imfiltercd station to 
the settling tanks of the filtered station and the work is being pushed on. 
The proposal for one new engine at the unfiltorod station. Rhndaiui has 
been sanctioned and tender of Messrs. Simpson <fc Co, accepted. A 
fourth settling tank appears to bo necessary and probably two filters will 
be required, but this question will be considered later on. 

The consumption of filtered water was 1,474 million gallons against 
1,467 millions of the last year. The maintenance charges amount to 
Rs. 83,479 equivalent to an average cost of *95 anna per 1,000 gallons of 
.filtered water, the daily average consumption of water per head being 
1T0 gallons, The income from water rate and other receipts is 
Rs 1,02,227, which exceeds the expenditure by Rs, 18/748. 

The total number of house connections R 6,585 or 35? more than 
those of the last year. 
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No sewerage works were undertaken during the year under report. 
Three thousand sis. hundred and sixty-nine feet of drains left unfinished 
at tire close of the last year wore completed during the year under report, 
and some 2,590 L ft. of small size stoneware pine branch sewers were laid, 
and the whole of the main, and branch sewers were systematically 
inspected and flushed and were in excellent order. 

One new 48-seated automatic flushed latrine and a pail dep&t were 
constructed. The purification arrangements at Chowkaghat latrine 
have worked satisfactoiily, and a small amount of cultivation has been 
carried out with success and further land is required for larger operations. 

6. Gawnporc . — The pumping plant has worked well throughout the 
year. All the main pump valve seating? were taken out, refaced and a 
number of new seatiugs putin. The new pump plungers with new gun- 
metal sleeves aud a new set of main pump valves with spindles and caps 
were also fixed. Both engines are now fitted with air balances and are 
working satisfactorily. They arc being worked together to keep up the 
supply. There was an increase in the filtered water supply of nearly 
128 million gallons to the town. 

Filters Nos. I, 3 and 5 and three settling tanks wore cleaned and 
sand in the former was renewed. 

The workshops have been busy during the year on repairs to maters, 
and the engines of the three pumping stations ; three steam roiul rollers, 
conservancy locomotive; engines and distribution valves and fittings were 
also repaii ed, 

.All the boilers to the different engines were examined and passed 
by the Government Boiler Inspector. 

Urgent necessity for improving and increasing the present water 
supply of the towu lias bean advocated by Mr. Aiknian on the ground 
that during the hot weather all the pumping engines at both the unfil- 
tered and filtered stations have lo work for about 18 hours together to 
cope with the supply, and as there is no spare plant in case of accident, 
it is very necessary that more pumping power should be provided at 
both the stations. This question of increasing the pumping plant is under 
eons dictation, 

Tho expenditure on the maintenance of the water works during the 
year was Itj. 1,00,54 2 against Ids. 1 ,1 1,474 oflast year. This saving is 
due to there having been no expenditure on making a channel In the bed 
of the river to the pump wells. 

The cost of filtered water per 1,000 gallons works out bo 1*2 annas 
against 1' 5 of last year ; the average consumption of water per head 
being nearly 20‘50 gallons (this consumption includes road watering, 
flushing drains and sewers). 

During the y oar, 3 ,505 feet of cast-lion mains on LaTouche Road 
and 288 of 3" main in Gwaltoli wore laid. Also 13 road watering stand- 
posts and one hydrant in Gwaltoli were fixed. ; 224 service connections 
were made with the mains, of which 175 wore for domestic purposes and 
49 for gardens and manufacturing purposes, against 136 and <tf xn 
the previous year. Tho total connections made for domestic purposes 
up to the close of the year numbered 1,62!). 

The amount realized by the sale of water and other receipts during 
the year amounted to its. 58,155 against Its, 30,588 of the last year. 

The latrines, pail and filth cart depdts have woiked satisfactorily 
an d there has been no block in any of the sewage piped system. The 
covering over the arched portion of the Sissamau mala with, street 
sweepings is nearly completed, 

An estimate amounting to Bs. 16,216 was sanctioned for paving 
md draining the Ehirsavm Mahal and the work was about to he taken 
in Irand. 
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Surveys and levels for tire whole of the city drainage arc being 
prcpai ed. 

7. Lucknow. — The pumping ranchineiyhas w/oikedwelJ throughout 
the year and is carefully looked after. The settling tanks and fi'tcra 
were thoroughly cleaned out and repaired. The quality of water was 
excellent; 228 house connections were made during the year, the total 
number coming up to 1,210. 

The iobal quantity of filtered wafer pumped to the town was 76i 
million gallons, which shows an increase of 83 millon gallons over last year. 
The ermines at Ganglia t have worked on an average L4T, and those at 
Aishbagh, ] 1 7 bout s per day. The working charges for the year amount 
to Rs. 41), 896 and the total Income from water rate, sale of water and 
other receipts is Its 85,280, the excess of revenue over expenditure 
being Its. 35,384. The cost of 1,000 gallons of filtered water por head 
comes to 1 '02 annas, the average consumption of filtered water per head 
being 7 8 gallons. Four thousand six hundred and twenty foot of 
extensions of pipe lino were car lied out during the year, and 13 stand- 
posts, 17 hydrants and 7 sluice valves were creeled at a costoflis. 13,184) 
and its. 3,941 was spent on a now Compressed Air .Balance for (Janghat, 


The Mauiviganj and Pain Nabi drainage are almost complete, 
the total expenditure on the same being ills. 82,84 1-8-G. 

8. Meerut. —TUe Meerut water works give the best quality of water 
in iho provinces as the samples of water tested chemically, backs iolo. 
gically and qualitatively show very good results. The filters worked 
most satisfactorily during the year, and the pumping machinery was 
maintained in. good order. The consumption of water has risen 
from 2 24 million gallons of the last year to 205 million gallons which 
is due to the increase in the number of house connections. The working 
changes amount to Its. 23,187 and 1 he receipts from sale of water arc 
Kb. 83,852, thus showing a credit balance of .Its. 10,105. The coot of 
1,000 gallons of filtoicd wafer comes to J’4 annas, the averago cumuimp- 
tion of water por head being G 0 gallons. 

The proposed extensions to the M< crut College, the Police Lines 
and the Canal Oflicos have received administral ivo sanction. Tiro 
former two have boon completed and the tlmd one is under execution. 


9. JlH.swooree.-~.-Tho water works have worked .satisfactorily during 
the year. The maintenance charges work out io its. 20,389 against 
Its. 22,704, and the consumption of water has inci eased by nearly two 
million gallons over the last year. The hydro-electric nolle mo for 
extending the water woilcs and electric lighting to Mussooroc is still 
under construction, and will most likely be ready for the next hot weather. 
The revised estimate is still under consideration and has not been sanc- 
tioned yet. The total amount spend dming the year was Its. 4,58,781. 

3 0. Nnini Tail. — The pumping machinery was 5n good order and 
worked satisfactorily throughout the year. The maintenance charges 
amounted to Us. 35,309 against Us. 34,227 in last year, the excess being 
dub Jo extra pumping of nearly 3 . \ million gallons and to the cost of 
a neW\ superheater bought to replace the one eraoked last year. 

Tho^B oiler Inspector tested the bailor and the superheater and 
passed thorn. The quality of the water lias been good, The income 
from, water ixfe, sale of water and other receipts is ITs. 29,419 and the 
number of houses, connections has come up to ill. 

GntOTtAn. 

X, 

The consumption"- pf water is increasing fast and in some? cases it 
1S due to increase of population and legitimate expansion. Bat in 
several _ cases snob as Agra, Caw n pore, Allahabad and Benares, even 
taking into Consideration the, drainage and sewerage system of these 
places, the average consumption is higher than it should be when com- 
pared with plates like Lucknow and Meerut. Where the supply to the 
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gardens and houses is metered, and payment is made by actual measure 
menfe, the municipalities deiivr* a certain levenue out of the water sold, 
but in cases of house connections which ate not rncteied, there seems to 
be no doubt that the water is illegitimately used and wasted. 

Leaving out Meet at and Lucknow where the average consumption 
is very moderate, the nature of the receipts of the other tour important 
water works are as follows — 



House 


The con- 




connections 

Metered 

sumption 


Sale of 
Wafer. 

Name of stations 

lor pin el) 
doiDPbtlO 

connec- 

tions. 

per capita 
for domes- 
tic pur- 
poses. 

Water rate. 


purposes. 







Gals. 

h’s. 

Kf, 

Agra 

1,188 

74 

13 4 

66,818 

45,422 




Cio & 



Cawnpore 

1,312 

317 


Cawnpore his no 

51,392 





water nilo. Tlio 






wafer works get an 
allotment fi oui the 
amount collected 
in railway termi- 
nal ta-c. 
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Allahabad 

2,233 

271 

-2CUSQ 

87,145 

31,259 

Benares 

6,507 

4 

19*0 

97,763 

5,751 


It is true that Cawnpore and Benares have extensive sewerage 
system and surface drainage while Agra and Allahabad have not bo 
the same extent, but still considering the number of house connections 
which are not metered, there must be a good deal of waste or illegitimate 
use of water in all these places and betore any expansion of the water 
works is proposed, the municipalities might as well lind out where the 
waste occurs, by careful inspection of these house connections and by 
the introduction of more meters i f necessary. Lucknow, which has a 
good deal of surface drainage and Home sewer, only consumes 7 8, and 
there seems no reason why the consumption at Agra and Allahabad, 
should not be brought down to the same amount, and that at Oawnpore 
and Benares should bo moio than double that quantity. At bovh the 
imfdtered and filtered stations of all these water works no accurate 
means of gauging the delivery of the pumps exists, it is just as well 
that Venturi meters should b© provided at both the unfiltered an J 
'filtered' pumping stations so that the volume of water delivered by the 
pumps may be accurately recorded. The present method of ascertain- 
ing the same by measuring the water pumped into the settling tanks 
for the unfilterod supply, and from the Clear Water Reaeryoxr for the 
filtered, supply must necessarily be liable to error. 

The cost of raising 1,000 gallons 100 feet is loweat at Lucknow, 
where it vsforks to 0' 5 S Unha, and I think that the cost at Cawnpore, 
Allahabad and Benares is capable of improvement i the ‘cost at Meerut, 
considering the power used, is distinctly high, and points to the 
fact that extension there is legitimate) so as to make full use of tbb- 
estabiishment and contingent charges which, are permanent recurring, 
charges, - * * t ‘ 
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Drainage Works. 

These were completed in DeobancI and Magma, and those at Hathrag 
aie under consti action. 

Projects for the drainage of Saharanpur, Muttra, .Taunpur, Budami, 
Ujhani, ' Mo: adabacl and Khurja weie completed, but most of these 
Are being lcvised or recast to a cei lain extent Drainage pi ojecta for 
Uapur, tfyzabad, Bahraioh, Ghazipur and Allahabad have also been 
completed but have not come up before the Sanitary .Board for sanction. 

Surveys for Mainpuri, Amroha, Etawah, Gorakhpur, Sarnbhal, 
Ihanfii and Shall jahan pur are being made for the preparation of 
necessary drainage schemes. 

Mr. H. E. Parker was appointed to the post of Assistant 
Sanitary Engineer in January 1907, and was engaged during the year 
ou the following woiks : — 

(a) Preparation and supervision of work of the Okhapakhiuia im- 

provement sohome, Moorut, the estiinn ho of which amounted 
to Ids. 20,500. 

(h) Revision of the Delira water supply scheme. The original 
estimate for the extension of the pipe line hero wan for 
Ids. 56,000, but it bad to be revised as the authorities would 
not allow the pipes to pass through the cantonment. An 
estimate for bringing water to the Dun Court is also under 
preparation. 

(c) Supervision of the Nogina drainage works. 

(<i) Preparation of an estimate for the Sardinian main drain. 

(b) Making of arrangement for water supply at Najibahiul in the 
Bijnor district. 

Inspection or Bon. men 

During the year under report 640 boilers and 652 prime movers 
were inspected and licensed; the revenue for the year being as follows 

Bud or feos ... ... 

Prime mover feus 

Miscellaneous receipts 

Total 


Its. a. p. 

... 20,480 13 4 
... 3,587 15 S 

217 7 0 

... 21,280 4 0 


As observed in the last year’s report tho reduction of fee on Prime 
Movers has resulted in a decrease of its. 1,058 in revenue. There has, 
however, been an increase of Rs. 3,389-8-4 in tho fees realized by inspec- 
tion of boilers owing to an addition of 73 new boilers during tho year. 

The expenditure for the year io Its. 17,239-0-4 and the income 
shows a credit bal&aco of Its, 6,997-3-8 which added to tho balance of 
former years, brings the total sum to the credit of the Department, to 
Rs. 33,99540-1, 

Sixteen certificates of boilers and prime movers wore, under section 
9(1) of tho North-Western Provinces and Oudh Steam Boilers and 
Prime Movers Act, I of 1899, issued on Engineers' reports and the one 
quarter fee realized on account of them amounts to Its, 154 which is 
included in the above receipts. 

Am accident causing one death occurred in the factory of Ilareharao. 
Das Daulat Ram at Harduoganj on 5th Decamber 1907, and was com- 
municated bhe Boiler Inspector’s office by the Special Inspector of 
. T&etoms on 23rd December 1907, 
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Board of Examining Engineers . — Wine meetings of the Board o£ 
Examining Engines) s were held during the year and the following 


certificates were granted 

1st class competency certificates . - ... . . d 

2nd class competency certificates ... ... ... 11 

1st class service certificates ... ... ... 12 

2nd class service certificates ... ... ... ... 2S 

1st class Engine Diiveia’ certificates ... ... 58 

2nd class Engiuo Drivers' certificates ... ... ... 62 

Transfer certificates on certificates from other Provinces ... 27 

Total ... ... 202 

isamasKqan 


Allah a pad ; ^ A. W. E. STANDLEY, Supdg. Engr,, 

The 3rd May 1908. J Sanitary Engineer to Government, United Provinces* 
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GOVERNMENT, UNITED PROVINCES. 


FOR THE YEAR ENDING 31sfc MARCH 1907. 



ALLAHABAD: 

^Printed at the United Provinces Government Press, 
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Twelfth Annual Report of the Sanitary Engineer to 
Government, United Provinces, for the year ending 
31 st March 1907° 


Thu post of the Sanitary Engineer to Government, United Provinces,, 
was held throughout the year by Mr, JLX W. Aikm.n, Hupei intending Engineer, 
Public Works Department. 

2. Besides the eight water woiks stations, the Sanitary Engineer visited, 
during the year under report, Azamgarb, Ilallia, Bareilly, Chandausi, Dohra Dun, 
T>ellu, Dooband, Far, ukhabad, Fatohgarh, Fy^ibad, Jhausi, Mainpuri, Miizapur, 
Moradabad, Mussoorie, Nagina, Saha ran pur, Simla and Boron, mod of them places 
twiiso or thrice, lor the purpose of inspecting works and advising municipality's 
on sanitaiy .scheme;-;. 

3. Agra.— The pumping machinery lias worked well throughout- the yen r. 
The beam engines ha, vo got ample spam parts and tho New High Duty Worth 
ington Engine, ordered last year, has been erected arul is working sa- iHactuiily. 
The New Itidor Main mentioned as contemplated in my list Animal Report, is 
finished at a cost of one lakh and the water supply ha 5 been extended to Taj Oanj 
at a cost of Iks. 15,000 granted by Government. 

One new filter No. G has boon completed and this will enable the Board 1o 
meet the great- demand in the hot weather, it being expected that the Railways 
will rcquiic about 75 million gallons of water next year. 

Two State visits carao on during the year underreport, making a very large 
extra demand on the water supply which was successfully met, reflecting' credit 
on Mr. Rogers, the able Secretary- Engineer, for his arrangements, and on his 
subordinate staff who worked so willingly during the long hours required to meet 
this extra demand. 

The quality of water was excellent throughout the year, 

No bursts or accidents occurred to the pipe line. 

The income from water rate, sale of water and other receipts, is Rs. 98,502 
and shows a balance over expenditure of Ids. 15,432 or about double that of last 
year. The coat of 1,000 gallons of filtered water works out to 1'45 annas 
against 1 '49 annas of last year. 

Fifteen moro lanes have boon paved and drained during the year. The 
mileage of drain flushing has x’isen to 42^ miles. The intercepting sewer continues 
to work well and the sullage farm is a great success, being quite inoffensive. 
The crops of tobacco, garlic, wheat, barley and vegetables are very good. The latter 
gaining J st prize at tiie Taj Horticultural Show this year. 

4. Allahabad . — The pumping plant, at both stations has worked satisfac- 
torily and the boilers are kept in good order. The supply of spare parts is suffi- 
cient and is well kept. 

Tho number of house connections is increasing every year and this year it 
has reached 2,292. The consumption of water is a little less than, last year. The 
income from water rate and other receipts is Rs, 1,24,822 and is nearly double 
the amount of maintenance charges which are Its, 64,531. The cost of l,d00 
gallons of filtered water is F31 annas. 

A proposal for an unfiltered water supply for public and private gardens at 
Allahabad estimated to cost Rs. 4,75,000 is under the consideration of Government. 
This plant will give, in addition to irrigation water, a maximum of one million 
gallons a day of unfiltered water during tho hot weather to the water works. 
Thou by the addition of a small filtered water pumping plant to pump separately 
into the 18 // main supplying tbs Cantonments, Civil Lines and Katra, the existing 
ongiu.es will bo ample to meet the increasing city Supply for some time to come.. 

14,81.4 feet of flag stone drains were laid, 46,000 square -foot of city laries 
paved. One new latrine erected, 15 old latrines replaced with new .ones; improve- 
ments to Cantonment drains were carried out and an engine and a disintegrator 
pu re based for the large drainage scheme which is under preparation. The total 
expenditure incurred on the above works amounts to about Rs, 40,000. 
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5. B snares. The pumping' plant at the fdtoi ed wafer station has wo, Icot ( wel 1 

throughout the year and the machinery lias been can-tuny looked after. Thei c 
weie tli.eo accidents to the unfilteivd pumping plant, the first occuried to E pump 
roch on ,4 Oth November 1906, a second to D pump connecting hkI boll.-, on 2<)Mi 
December 1906, arid a third to T) pump again on 24th December 1 DOC. All of 
these were put right without delay and there was no .stoppage o I water ( 'em 
pounds, buildings and guldens base all bom kept in good older. 

Thioe extensions of the pipe line were cariied out dining the year. The 
construction of the new filter is being pushed on and will soon bn completed 
Provision has been made for an additional boiler at tillered station HhoJupuia 
A new rising main hom the unfiltoiod -station to the settii tig tanks has been 
sanctioned and arrangements me being made for one engine and two boilers for 
the unfiltered station. The present untiltered plant, as the frequent accidents 
show, is neai ly worn and has now become unreliable, and the pmpoesd now pumping 
plant is very necessary. 

The consumption of filteied water was 1,-167 million gallons against 
1,396 millions ol last year. The maintenance plunges amount to Its. 75,961' 
which gi\ e.s an average cost of - 83 anna for 1,000 gallons of filtered water, 
the avei ago consumption per head being a I i lade over 1 9 gallons. The income 
from water rate and other receipts is Its. 1,02,651 which gives a balance of 
Its. 26,700 over expenditure. The total number of house commotions is 6,178 or 
319 uioie than last year. 

The sewerage works lor the sewered area which wore commenced in 1 898 hnv* 
been completed ata total cost of Its. 13,32,033 or its. 32,033 more th.ui the original 
estimated cost. There is Its. 80,000 worth of stock, tools and plant belonging to 
the municipality, and a large amount of extra work liaw been carried out iiotu 
savings arid revenue. 

A comprehensive pi ojcct amounting to Its. 20,72,953 for completion of the 
sewerage and sui face drainage of the rest of the city has been prepared ami sanc- 
tioned. This estimate i.s much beyond the present, resources of the municipality 
but will lie carried out as hinds admit. 

6. OuA))tii>ove. —The pumping plant has worked well throughout the year. 
The main pump valve seatings have 1 been taken out and refaood. A new set of 
pump \ alvea have been put in with new springs. Two now balance arms have 
been fixed. On the 2nd December 1.906, the main pump rod of No. I 
unfiltered water engine broke near the pump plunger at the taper, earthing 
the breakage of the throe arm balance lover and the high pressure piston. Tht.se 
were replaced and a now set of piston rings put into the cylinders. The boilers at 
both stations have worked satisfactorily and arc regularly examined by the Olovei n- 
ment Boiler Inspector. Owing to the inci eased demand for filtered water, it is 
found in the hob weather that the present filtered water pumping engines working 
together arc unable to keep up the required pressures. Proposals for an additional 
pumping plant at both pumping stations arc about to be made. 

During 11 1 e year 2,800 feet of 4 inches cast iron pipe water mains have been 
laid along the Orphanage iload at the cost ol Government and 945 feet of 8 inches 
east iron mains have also been laid along the Nmvabganj 3 load. 183 service 
connections were made duiing the year, and the total number of commotions 
up to date is 1,105, 

The total, consumption of water pumped to the town was 1 ,198 million gallons 
against i,l 13 millions of last year. The maintenance charges have gone up to 
Ixs. 1,11,474 against its. 89,983 in the previous year, the increase being duo to 
extra expenditure for meters and new valves for engines and river training at tho 
intake due to the river going over to the far side. 

There is no water rate in Cawnpore and tho sales of water and other receipts 
amounted to Iks, 30,538. The cost of filtered water per 1,000 gallons comes to 
1 5 amius, the average Consumption of water per jhoad being nearly 19 gallons. 

The latrines, pail and cart depots have worked satisfactorily. The arching 
over of the Sisamau storm water naja has been completed for a length of 1,306-feet. 
The arched nala is being covered over with the view of constructing a roadway 
over it. Additional branch pipe sewers along roads Nos, 45, 48 and 3 have been 
constructed and pipe sewer connections have been made with Flour Mills, Sugar 
Works, Mission Church and Victoria Mills, 
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The low level sewer engines and pumps have worked satisfactorily. During 
the year estimates and plans have been prepared and levels taken for the surface 
drainage and lane paving oi the city. 

7. Luck/iotv . — The pumping machinery has worked well throughout the 
year and is carefully looked after. The settling tanks and filters have been kept in 
thorough repairs. The quality of water was ixeelleut ; 201 house connections wt re 
made dining the year, the total reaching 982. 

The total quantify of filtered water pumped to the town is G78 million gallons. 
The working charges amount to Rs. 5 5,791 and the income fiorn water rate, sales 
of water and other receipts is Iks. 83,678, thus showing a balance of Iks. 27,887 
over expenditure. The cost of 1,000 gallons of filtered water works out to 131 
annas, the average consumption of filtered water per head being 7 gallons. 
The distribution pipes at Lucknow are still far from supplying all tlio inhabited 
pm Lions of Lucknow, tf the still unsupplied portion be deducted the consumption 
per head wdl be neatly 12 gallons per day. 

Surface Drainage Works . — A laige quantity of surface drainage and lane 
paving lias been done during the year. The* total expenditure up to date being 
over G lakhs. Tire experimental sullago purification plant is now giving such good 
results that there is no doubt in my unntl of its ultimate complete success. 

8. Meet' ul . — Those water works give the beat quality of water in the 
Provinces. The average number of microbes per c. c. out of 183 samples works 
out to only 3'7. The consumption of water is 221 million gallons against 209 of 
hist year. The working charges amount to Ra. 23,538 and the receipts from 
sale of water are .Us. 32.861, thus showing a credit balance of Rs, 9,323. The 
cost of 1,000 gallons of filtered water comes to l‘G8 annas, the average consump- 
tion per head being 5 '2 gallons. The strong prejudice in Meerut among the 
city inhabitants against using pipe water is gradually becoming less; the increased 
consumption this year is satis foe toi y. 

9. Massoor/e.-- The large Hydro-electric scheme for extending the water 
works and electric lighting to Mussooric and Landour is in progress and is expected 
to he completed by March 1908. Us. 2,31,705 have been spent on this scheme 
up to date. 

The maintenance charges for water works amount to Rs. 22,704, and the 
consumption of pumped water is 7,358,501 gallons. 

10. ISfaiui Tab-- The pumping machinery is in good order and has worked 
safisfacloi ily throughout the year. The supe, heater of boiler No. 2 cracked 
through exposure to the cold. In April 1906, the. boiler house iron chimney 
collapsed, but it was promptly temporarily repaired, and has now boon replaced 
by a now chimney. The maintenance charges amount to Rs. 34,227, and include 
the cost of a now chimney and additional eost of making and fitting a temporary 
One. The income h onx water i ate, sale of water and other receipts is Rs. 30,190 
which nearly balances the ordinary expenditure. 

The heading of the Rudri Gorge funnel was completed in May 1906, 
without any accident occurring to the workmen. This was an exceedingly difficult 
piece of Work and great credit is due to Mr. Peiks who carried it out. 

Drainage works. 

These were completed in Dobra Run, Chaudausi, Fateh garb and Mir-sapur. 
In Reoband and Nagiaa fixe work js sealing completion. In Lucknow the total 
amount Spent up to date on drainage woiks is Rs, 6,04,629 including that spout 
op biological filter ootwf motion. The major portion of Moulviganj is completed 
and three- ft myths of the work on Fata Nala section is finished. A comprehensive 
project for a complete drainage scheme for Lucknow amounting to Rs. 18,51,545 
(excluding Monlviganj and Fata Nala) has been approved by die -Sanitary Board 
and is awaiting the sanction of Government. 

Projects for the drainage of Hathras, Rudaun, Moradabad, Hapur, Saharan - 
put, Bahraieh, Juunpur, Fyzabad, Rjliaipi, and Muttra and Rriud&bun have been 
completed or m o nearing completion. 

Surveys are in progress in Arnroha, Ifitawah, Gorakhpur, Mahipuri and 
Samblml- ‘ 

The appointment of an, Assistant Sanitary Regineef to Government, Dinted 
Provinces, was sanctioned by the Secretary of State for India, wd Mr, H, Eh 
Parker has been appointed to the post, He joined in January 1907. 
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Inspection of J3oilers.-Dunng the year under report 760 boilers and 7 24 prime 
movers were inspected. The revenue for the yearns as follows : - 


Roller fees 
Prime mover fees 
Mi'-cellansous receipts 


Rs. a. p. 
17,041 5 0 
7,7112 1 
53C 


IP 


p„ 


25,294 12 4 


There is a decrease of Its. 316-3-8 from the income of last year, in spite of 
increased number of boilers and prime movers inspected, and this ib due to 
Ihe fee on pi line movers being considerably reduced. This induction will still 
fui then decrease the receipts lor next year, as this year Urn reduction was only 
enforced hom November last. 

. . ^ 

u 


The expenditure for the year is Us. 17,347 and the income shown a oredi 
balance ol Us 7,947 which added to the balance of foiiner years, brings Uic total nun 
to the credit ol the .Department to Its. 27,000. 
for prime movers may now be removed entirely 
for boiler inspections 


be 

whichever 


id 


I consider thru 
or a reduction 
considered must desirable. 


lees elm god 
n the lee: 


the 

made in |,lie 

Tire Upper fndia 


Chamber of Commerce might he consulted 

Hoard of Examining Eru/tni ers und< r the lioilev A of,. — Nine nioetmgf 
Board were hold during the year and the following eoitiOealon wore gi anted 
1st class competency certificates ... . 1 I 

2nd ditto ditto . ... 23 

1st elabS service certificates ... ... 21 

2nd ditto ditto ... ... 29 

1st class Engine Drivers’ oorti/waloj ... 00 

2nd ditto ditto ... ... *50 


the 


i till 
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General . — The expo, iments referred to in last year’s report on l ho purification 
of sewage and su’d age have been continued throughout the year with most encourag- 
ing results. 

Sc'iV(i<j/‘ tr< ulment. — A 48-, seated latiine wag creeled at ChnuLigtiat, Uorwmw, 
and is used daily by over 2,000 inhabitants. The latrine if* automatically llunhed. 
The sewage is first treated in a biological lank whore all solids arc bioken down by 
bacterial actum. The size of this tank ha^ been regulated as far as possible so as 
to allow the greatest amount ol biological notion to take place without reaching 
fclib parifieative stage. The diluent hom the b.ologioal tank ib further treated in 
the following ways : ■- 

(1) by i mining it onto land and cropping the land. This proved veiy 

successful and will be adopted v*iioie there is sufficient laud at the 
site of the latiine to crop m rotation without danger of Hindering it 
sewage sick ; 

(2) by a tiiekling filter provided with a Fiddian distributor. Tho ofilnont 

from this was generally voiy good but varied from time io time. 
The filter clogged occasionally and requiiod attention. The efllucnt 
was best just before the filter clogged and worst when restarted ; 

(3) by single and double contact filters. This gave very excellent and 

uniform results. Both these methods require carefully tiamcid 
supervision, Experience has shown that intelligent sweepers, when 
thoroughly trained, arc quite efficient ; 

(4) by trickling filters fed through spraying nobles. This has not yot boon 

tried on latrine effluents but gave good results with sullago, and 
will shortly bo tried at Ohaukaghat latrine or elsewhere. 

Sullage treatment . — The artificial purification of sullage as distinct from 
sewage, as far as I know, lias not previously been tried on a large seal©, although 
it has successfully been treated, by natural means, on land at Agra and elsewhere, 
but ill many placet) in the plains neither is there sufficient land available nor do 
tho levels snrb The necessity for purifying sullage, especially in the ease of a 
large town discharging its sullage into a small river is obvious. Sullage contains 
a large portion of mineral matter, dyes and other trade refuse which readers the 
sewage of manufacturing towns in England so difficult to treat. Its constitution 
has been found to vary to an enormous extent from day to day, from hour to hour 
and also from town to town* It is very conceatrafcod, amounting to as much as 
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% 144 times the strength of normal sewage at home. It will, therefore, be evident 
that, in attempts to purify discharges of such a character, which, owing to the 
small amount of animal matter, is of a foul but attenuated composition so far as 
bacterial action is concerned, we are undertaking a work of far more difficulty 
than has hitherto been contemplated. 

The following comparison of analyses of the results obtained from the large 
experimental purificative works at Lucknow with those of the well known Tamo 
and Ilea works where the sewage of Birmingham is purified and which are consi- 
dered about the best and most up to date, will, I think, show we are now within 
measurable distance of entire success and when further means are taken for the 
moic complete exclusion of mineral matter, which hampers to a great degree the 
processes of purification, and when sufficient self-purifying latrines are made to 
discharge into the surface drains and to contribute a balance of animal matter, 
the result will, I trust, at least equal the best result at home. 

Table of analyses comparing the composition of the Birmingham savage and 
effluent with those of Lucknow sullage and the effluents from double contact 
treatment , Ftddian and sparging nozzle trickling filters. 

Results e*prcJ98ed in parte per 200«000« 


K&ture of g&mplfr 

j 

Suspended 
suit da. 

Free 

ammonia 

A.lbumtnoid 

ammonia 

Nitrates 

and 

nitrites tin 
nitrogvn. 

Osjrgun 

tttworbad 

21* marks. 

Birmingham crude sewage, .. 
Lnoknow crude mi 11 age 

71*4 

416*0 

4-017 

15*3 

1*710 

0*54 

0*893 

1*81 

17-169 

1 5*684 

J* ConsjiarP tiiett. 

Lucknow sullage effluent— 

(i) after double contact 

(ii) from Fiddiau sprinkling 

19*6 

26*5 

1*34 

2*86 

0*21 

0*138 

4*91 

* 

2-86 

1 * S>40 

• Hot given by G ov* 

filter. 

(in) from nozzle sprinkling 

3-0 

1*78 

0*30 

«* 

2*82 

ornroBiil Anuljut. 

Ditto. 

filter. 

.Average Lucknow effluent 

16*37 

1 

1*90 

0-216 

4*91 

2-54 

} 

^ Compare tbeot. 

to date. 

'Birmingham effluent after : 
passing through bacteria i 
beds, average of S months 

7*0 

3*471 

0*33 

2*112 

2*525 


It has been stated that the new works of surface drainage at Lucknow 
will contaminate the river to a greater extent than previously, but the above 
analyses will show that this is not so even with the works only in an experimental 
state. 

"Proposals have also been brought forward for an intercepting sewer at 
Lucknow to convoy the whole o-f the sullage and storm water below the town. 
However advisable, tlus, from engineering and financial difficulties, is not feasible, 
and indeed the measure of success already obtained with purification, is sufficient 
guarantee that an intercepting sewer will be unnecessary. 

I). W. A IK MAN, 

jSTaini Tac ; ") Super irUendv ng Engineer, 

> Sanitary Engineer to Government 

The Sth May 1907. J United Provinces. 
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AIT14NP1 A 


U Ni7r:x> Pkovinoi s 
{•Statement of Operations 



Agui 

Allahulmd 

JtoiiaroB 

Population- 





By Census of 1901 in Municipality 

• • 

165,981 

159,646 

204,373 

Ditto ditto CantonmeuC ... 

... 

22,041 

12,467 

4,958 

Total 

... 

188,022 

_ 

1 72,032 

209,39. 1 

Cost of Worts 





laitial oapifcaL cost 

, its. 

£1,70,701 

16,24,061 

25,61,881 

Cost of extensions and improvements to 
end of previous year. 

ft 

3/26,2 IS 

1,33,113 

1,54,588 

Ditto ditto during yoiu 

. j, 

2,11,790 

16,270 

4,295 

Total Co4 of Work' 

* tf 

17. OS, 7f.fi 

1 7,72, 144 

27,90,759 

Consumption of filtered water 




1 

I 

During yp,u imdudmg Cantonment- 

trillions 

9t 1,613,200 

787,750,868 

1,467,718,112 

Dail) average ditto ... 

V 

2,505,87 1 

2,1 5-8,495 

4,021,145 

Maximum daily average in any one month „ 

2,869,203 

3,061,2 }3 

4,585,60 1 

t)fwlj average for Cantonnu uis alone 

* * ?> 

289,800 

220,726 

1,325 

Average number of hours filtered Matin 
daily. 

pump d 

8-97 

It “84, 

9-60 

Annual Charges and Receipts 





Maintenance charges 

.ID. 

.83,070 

64,531 

75,953 

Total charges- with interest and payment of „ 
loan. 

1,70,316 

1,72,218 

1,61,161 

Income f rom Water Worhr. 





Water rate- recovered during year 

...Its. 

01,707 

88,021 

94,280 

Scales o£ water and other receipts 


30,795 

36,798 

8,368 

Total fiuome 

»•* 

98,602 

1,21,822 

1,02,65 1 

Knrnb&p of home < onaedwns at end 

J'or purely domestic purposes 

of if earn. 

» * • 

1,164 

2,142 

6,116 

If Or o t h er pu i-ponss 

... 

104 

150 

63 

Total 

... 

3 ,208 

2.292 

6,1 78 

K umber of connect toms m ith meters . 

... 

77 

245 

63 
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Mo. 1, 

Witui! Works. 
during the year 190(3-1007 


Oawnporc. 

Lurk now 

ileemt. 

MiiRsioorio, 

N&ini Ttil 

172,674 

240,568 

78,740 

14,689 

14,220 

24,490 

23,407 

39,389 

3,711 

94 4 

197,170 

263,975 

118,129 

18,400 

15,164 

11,41,353 

15,15,730 ’ 

7,51,710 

73,045 

2,47,000 

2,92,343 

i,4i,oi5 

Nil 

Nil 

2,94,876 

9,452 

2,544 

| 

2,31,765 

■ 

17,43.153 

16,59,295 

7,51,710 

3,04,810 

5,41,876 

1.193,008,879 

678,006,008 

223,973,383 

*7,358,561 

29,103,380 

8,268,517 

| 1,857,550 

613,626 

39,142 

79,735 

4,400,000 

2,648,096 

1,228,958 

CD 

cn 

178,182 

... 

321,366 

273,051 

Nil 

1,667 

17-10 | 

99 

13-00 

20 32 

11 5 

1,11,474 

85,791 

23,538 

22,704 

34,227 

1,65,464 

3)31,737 

66,670 

25,512 

67,241 


27,833 

Nil 

: 

Nil 

26,358 

30,538 

55,845 

132,861 

M* 

3,837 

30,538 

83,678 

32,861 

Nil 

30,190 

1,137 

908 

230 


96 

268 

74 

4 

* *,* 

7 

1,405 

so 

05 

’ 234 

Nil 

103 

■ 

247 

79 

15 

mi 

m 


® llxplading eufttonnumt. 
t^lnuladmg pe» i)0 ( 000ftow eutitOBfflMrt. 
















EflcTeutL )> Ahi H' ital itppoi’f of flip H'ljtifovij TCoff a pee f& 
Hover'll men f, (Jit ifcu 4 Province#, for the year eiidina 3 1st 

31 ! arc hi IV <h 3 . 

Tun post id Riinitaiy Engineer In Government, Unilcd Pi ounces, was 
hold iln miglmut the yoni by Mi. D. W. Aikman, Sup< nut on ling JHivineei , Public 
Winks I )cpai Uncut, 

2 Ihuhiglhe year under repo it, Lite Sanibuy tlngiuoor visited, besides 
l lie eight waioi wo ks fetdiniu, Aligaili, Amtolia Bareilly, Biulauu, lialuaicli, 
Ghaiulauxi, 1 >ehui 1 Min, l ( h zabad ! ( '.lU hgai h, F.tr.ukh ibad, (fhazipu , (lo, alJijmr, 
Cund.i, ! lapur, i i ai hi ms, .1 hu dm, i\l u jwpiu , ]\i m ad du !, Nanp.u a, 0 m, iSabai anpur. 
Siialrjaliiinpui - iBumblnH and Ujli.uni, mod ol . liese place-, twwe 01 tluiro, An the 
purpose of inspecting woiks and mlvning municipalities on s.miiaiy bchomcs. 

ft. A<j) n — • The jmn.pino maohiiK'iy h.w winked will throughout the year. 
The old Ikmiii engines have been thoumghly <>\ ot hauled mid am m good w m king 
condition. The boilers ;uo la pi m liisi td.-Un order. A new high duty Woithingtou 
engine to cost its. 99,000 (w ilh building awl eonneclimis) Inw boon ouleied lioia 
Ml ssi s. {Simpson and Co. and ,l new liidei Main is contemplated. The house lor 
Iho new engine is ready and the eng in*' has imbed in India and will be ciected 
during May. The stork ol spine pari, is eai dully mamtuned. 

The extension of the elejir \\ate le.sonoii a, well as the new fifth filler is 
eompleted and is muse The* qualify of water w as excel h ni and its consumption 
h.w, 1 Ison l>y 20 per cent, over last, year. The Conunissione h in conegioudonoe with 
Ike Inignlion I )epnt fmont v ith a \ iew t,o supply unliltoi cd water tor load w aiei ing, 
diain Hushing and gaiden irrigation. This, if lound possible and piaotioable, would 
bo a gloat jeliei to the wafer works 

The ineonio [mm water rate, sale of water and other receipts is lbs 00,607 
and fellows a balance of Its. 8,687 o\or maintenance charges. J luring the year 
there vote 180 house connections which is 50 percent abmothe avoiage for the 
last five yeins. 

Thu in' ing in coal amounting' to Jin, 7,000 is very satisfactory and is due 
to a coiiside able extent to Mr. .tlogehs patent luiea composition and liis careful 
management. 

The cost ot 1 ,000 gallons of tilteiod water works out to J '49 annas against 
I 55 anna,, of Just y car. 

Tlio ini irrupt ing bower is fin is] ted and wm ks well. Sixteen lanes have been 
drained in the city. The mileage ofdiam Ihishmg hai risen fiom nearly 40 to 42 
miles and the number of special Hushing cocks bom 60 to 93. 

The whole of the sullago is run on (o a sandy island opposite the fort and 
u aid for irrigating a sullago farm which is growing very promising' crops of tobacco 
plants, and it is hoped in time to got sultieiunt receipts from this sullage faun to 
more than cover its cost. It is an excellent way to get rid of the sullago at littlo 
Ol- no oust In the municipality and avoids discharging a large quantity of impurities 
into fho river especial]}’ at tbu bathing ghats. 

4. Allahabad*-- Tbo pumping plant has woiked woh throughout the year. 
Four new boilers, ordered last year, havo been i evolved and fixed in their pi o per 
places. The biu facts condensers have been completed and aio now in use. The 
, stock of spare parts is carefully maintained. 

There is an in or case of U?7 million gallons of water over last year, which is 
duo to there being a S{ kumbli ” this yeal and to a general increase in consumption, 
The number of house connections in creased by 108 over last year and is now 2,169. 
The income from water rate and other receipts comes to Ks. 1, 21 ,544 or moio than 
double the maintenance) olmfgos which aro Erf, 56,879. 

The Allied XAirk water supply is working satisfactorily and giyiag the full, 
'maximum supply asked fox’, but more is now required. 

The total length of drains constructed during thp year was 5,228 foot,, the 
coat of which amounted to Ks, 1,875, A large scheme tor the proper drainage of 
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the t'i Ly is under pi epm ntion and in this scheme it. is also contemplated changing 
the existing old ;uui wmu out latrines and whore possible making them septic latiines 0 
in connection with the now dunnage scheme. 

5. liman-H —The pumping plant at both stations Inis wo 1 bed very satis 
factorily. Two accidents ixru, rod at the unfi Itei ed station One on did {Septum 
her 1905, to the bolts of connecting rod and (he other on dot b Umch 1 DOG, to 
the knee wilder of A, 1> and C, pumps ; but both wove put light vmy .smai tly and 
there was no stoppage of water. The biokou g-iider has been lopniied and thy 
pumps a’ e now wo king satis laclo ily and two spare girdoi s ai e u.deml. 

Tim consumption of filtered water during' tbe year under icport was 1,393 
million g dlons against 1,270 of last year. The maintoimnee ullages amount to 
"Ks. 79,770 which gives an average cost of '91 anna lor 1,000 g idioms of tillered 
water. 

Tlie income of water is very small as eom pared with other water works, but 
the total receipts aie in excess of the maintenance chaiges by Its. 18, 030. Thoie 
is an iuetoa.se of 267 lioum connections over last yevu, ttie total uumhor coming to 
5,839. 

The settling tanks Nos. 1 and 8 haw been cleaned of silt ; renewals of filler;; 

Nos. J, 2 and 3 wei e completed, and that of No. 4. is inprngiess. Doth clear water 
reservoirs vvoie cleaned in Mai eh L906. 

The total expenditure on tin; sewerage works during the year amounts to 
Ns. 513,360 and the totd expemlitm e bom flic commencement of the woiM up to 
end of March 3 906, is IN. 10,10,958 ; that is, theie has been an excels of Its. I (>,{), ’>3 
over the total estimate of Its. 1 13 lakhs. I3ut them aie mat, ei inis at site of tile 
approximate \alue of Its. 19,885. So there is .stall a balance of Rs. 3,987 available. 

The system of sewoi age woiks of Jlenares is the host in those Piovinees. The total 
length of bianob sowois this year, in addition to Lho main sewer, is 1(3,5 15 feet. 

The municipality has g, catly benefited by cariying out these works depai tniontully, 

Tho (Jlmwlca Gnat, latrines with septic tank, the Kiddiun distributor, the 
Narkatia Fail depots and the continuous liltor, have boon completed during tho 
year under report. 

The Dibdiu system of purification of sullago in winking satisfactorily at Arm 
Ghat. The effluent is of a good standard of purification. 

The total quantity of 21,150 cubic foot of lime manufactured departmental! v 
costs IIb. 1 1-5-0 per 100 cubic foot, against Its. 22-8-0 in the market. 

A detailed estimate for the completion of all sanitary works at Benares has 
been prepared and will shortly bo submitted for sanction. 

6, Cnwnpnre, — The pumping machinery has worked satisfactorily during 
the year. Tho new air balance gear to leplace tho steam balance has boon put in 
to one of the engines and is woikmg very satisfaotoi ily and is agieat improvement 
ou tho old arrangement. The other engine will be ahei ed in tho same way as soon 
as funds are available for the purpose. 

The construction of a new settling tank is contemplated. Tho now Seven lb 
filter was completed in May 1905, and a venturi motor has boon fixed to it, 
for ascertaining the rate of filtration and an automatic indicator for reading the 
head on tho filto ,y. The under is a great impiovmncnt on, the old .system of 
guessing at the filtration rate by tho number of turns open of the valves. The 
result of six months’ winking with tho venturi rate of filtration motor constructed 
by Messrs. Kent and Co. horn my designs shows that tho liltor using it had 
from 32'4 to 77 per cent, fewer microbes per o. o. than tlie other six filters on the- 
average of six months 1 working. 

The new sand washer has been constructed, Tim house connections have 
increased by 197 over last year and are now 1,209. 

During tho year 1,125 feet of and 756 feet of i' r and 693 feot of S // 
additional water mains have boon laid. 

The total consumption of water is about 158 million gallons more than last 
year and the maintenance charges amount to lis. 89,983 or Rs. 13,150 more than 
last year. This gi oat increase is attributable lo the necessity of making channels 
along the bed of the river from the pumping Station to the .main river which left 
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the station for a distance of 8,600 feet and to the maintenance of these channels 
which necessitated the constant employment of huge gangs. The supply has 
not yet been extended to cantonment, and water rate has not been enforced in 
Cawupoi c. 

r l ho latrines and pail depots have worked satisfactorily throughout the year 
and no ti cable with them lias arisen. Additional biauch sevvero to sc\ oral nulls 
and factmies have boon constructed and the low level sewer engines and pumps 
have worked well during the year. 

7. Lucknow . — The pumping machinery has worked well throughout the 
year. Settling tank No 3 was sitt cleaned and other tanks and filters have been 
kept in good order; 5,615 feet of d // main pipe and 390 feet of L}/' pipe were 
laid down in city and civil lines. 

The total quantity of filtered water pumped is 673 million gallons or about 
89 mills >n gallons more than last year. The total receipts ftom all sources amount 
to Rs. 73,937, which shows a balance of revenue over maintenance expenditure of 
Ks. 14,987. 

.La Placo Irrigation Scheme — A smdl pumping plant with distribu- 
tion pipes for the irrigation of La Place Paik was installed at a cost of about 
its. 31,000. The. oil engine lb at supplied by the contracto h failed to gi , r e the 
guaranteed amount and is being replaced by a more powoiful engine at the con- 
tractor’s expense. It is anticipated that this engine will he at work during May. 
in the meantime the supply is being kept up qiartly by the engine host supplied 
and the balance from the water woiks. 

8. Met rut . — The Meenit water works continue to give the best quality 
of water in the Provinces. The average number of microbes per e. e. out of 
268 samples works out to only 2 76 and out of those 268 samples 42 were serile and 
247 had two or loss uihsiobos per o. c. 

The consumption of water is still very low, but has risen from 4'29 gallons 
per head per day to 4*84, an increase of noai ly 13 per cent. All machinery is 

maintained in good order. 

The supply of water to tho cantonment has risen considerably. The daily 
averages being 1,62,385 gallons in 1904-05 and 2,39,023 gallons in 1905-06, an 
increase of 41 '6 per cent. 

The woi Icing charges were Rs. 22,579 and receipts from sale of water 
amouuled to Ida. 32,647, showing a credit balance of Rs. K),0G8, 

Meet ut water woilcs Las one of my rate of filtration meters on one filter and 
that filter shows the following percentages better results over the other three, 

20 per cant., 30 ’4 per cent, and 02 per cent. The average number of microbes per 
c, c. from the Biter with the meter was only L‘46 while the average of the 
other three filters was o' 24 per c. e. 

9. Mussnoi'ie,- — The large scheme for extending the water works and elee- 
trio lighting to Mussoorio and Land our is in progress. Messrs. Bruce Peebles 
and Co. of Edinburgh’s tender for supplying the machinery for the above scheme 
and Messrs. Simpson and Co.’s tender for piping have been accepted. 

The maintenance charges for wafer works amount to .Its, 18,706 or Ids. 275 
less than last year and the consumption of water has increased by 2,79,401 
gallons. This is very satisfactory. 

10. N'ai'in Tal. — The pumping machinery is in good order and has worked 
well throughout, the year. Two headers cracked in boiler No 1 and the other in 
holler No. 2 ; but they were replaced by new ones and did not interfere with 
the wo iking of the boilers. The monsoon was not good, so the pumps had to 
work all through the season. 

The maintenance charges amount to Rs, 35,886 or about Ks, 10,874 more 
than last year. This increase is chiefly duo to the purchase of 150 tons of extra 
coal for Rs. 4,800 and some machinery for Rs, 2,310, and to the consumption, of 
54,34,788 gallons of more wafer than last year, costing Rs. 2,174. A largo 
and increasing quantity of water is being stolen from the public tanks for such, non- 
domestic purposes as irrigation of garden and for building. The following nr® 
the quantities pumped by the high lift engines during the last four years. 
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cost of null ill Naim Te.I 


V ca re, ... Humility <i!' will or. 

1002-05 ... 10,250,002 < ial Ions, 

i no:;- oi ... it 9110,002 „ 

] DO 1-05 ... 10,050,110 

1005-05 22,25 1,057 „ 

The water lias to lie pumped up I ,550 feet and l 
is about 11s. 55 a, ton. I ea Initiate Li i.it ( ho lor.j to the numieip.di i,y from u ,d er taken 
for nou.-doiuosniu purposes hum public tanka to bo not loan Ilian it,, 0,000 a year, 

JJrni Hitt/it Wml.'s. 

Dehra Dan . — The construct ion of the sm face drains of the (own is finished. 
The military authorities have abandoned llteir intention of locating the mule 
batteries at Delua-Hajpur ; therefore the pi eject for o\tcnding the vsaluv supply 
lias been very much l educed and modified. 

DaobamL- -Tho work on count! notion of the drains is in progress. 

dhtrnda aft !.- - The eonsti notion of tho di ainnge works is well nml eeonomieally 
carried on by Mr. A. 1C. Nandi, my ns-a.-dant. 'fins work should bo completed 
during- this year (l DOG -07). 

Fatah qu rh. The eonsti notion of the drains Is hi progress and about half tho 
work completed ; it k being well and economically done. 

Fy;.abad .-~ -Tho eonsti notion of the diains is now being carried on under 
Mr. "Lane ] frown's supervision. Full detailed estimates are under pt oparntiou. 
Time burning and grinding plant have been mooted and this work will he 
rapidly pushed on after the mins. 

Jjii,ck an id,— The chain. age work of Lucknow hits been pushed on very rapid! y 
since Mr. Hewlett, the Resident Engineer, urri\ed inOelobor last. In all 821) 
ucicfj Jiave been completely drnim'd and paved, and in addition to this 20,04 l loot of 
stonn water undeigiomui .sewers ha\ e been completed. 'Phis will completely do 
away with the soikms flooding which this moa has pin iously boon subject to every 
rains. Owing to homy min early in .Juno the flood water Inoko imo Maulvigmij 
stoi m water sewer when under eonsti net ioe In inning down and breaking a, I water 
works main and threatening a sm ions collapse of tho houses lining; I lie oxena atod 
portions, JJut, thanks to the promptitude ofJWt. Uohei t, son, the Water Works 
Superintendent, and llio eneigy and lesonieeoi Mi. .Eane Jhown, the damage 
done was slight and confined to two or tineo houses and wan quite ineigmlieant as 
oompaml with tho seriousness ot tin 1 occurrence. 

The following shows Ihuptogiess for the year : — 

Alain drains ... ... ... 15 ISO linear feet. 

tTmlcrgroinnl stone sr were ... ... ... 20,011 

Sm h oo drains ... ... ... ... I'.'l.OOli 

Kurbing and clunimdling 


(i2,02J 


if 

ff 

if 


» 

)} 

3) 


201,217 


or nearly 44 miles of drains. In addition to this biiek flooring on cone rote has beets 
laid in the narrow streets as follows : — 

Miuilvijimij ... ... ... . 

J ’atanuia 


75,200 square feoL. 
50,122 „ 


125,031 


Taking the average width of tire lanes at 4 feet this means G mi lost of sfcroofcs 
paved. 

Stone paving had reluctantly to bo abandoned on account of i-i.fi cost and tho 
largo amount of lanes in which paving was an urgent sanitary nceesf-ity. To purify 
the Kullage seven septic tanks, one continuous 111 ter fed by a .Fkklian distributor and 
three sots of double contact filters have been eroded and another continuohs fitter 
with Lid d jail distributor is under construction. These will completely purify the 
Sulla ge of Maulviganj and Ha tan a] a. Those completed are giving excellent 
results and will still further improve as the filters become more ripe. 

The surveys, drawings and estimate for the complete drainage scheme of 
'.Lucknow are well in hand, and it is expected the estimate will bo submitted for 
sanction, in July, 
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Tho materials for iho construction of a septic latrine on an improved Benares 
pattern arc at site and the lair ino will bo own-lod as soon an fund, ,-vc allotted. 
Should this turn out ns successful as f hope, it will bo the beginning of a far- 
reaching Hard La i y imp ovmnoul, in those Piovhmcs. 229,527 cubic loci of lime ivne 
maimlaclmofl at Llio drainage works kilns. Tho local price of steam disintegi ated 
lime was its. 25 per LOO culm- loot As soon as wo slatted our kilns wo mauu- 
1 act 11 , ot l lime at Its. Lb and quickly got the price down to Rs. 8-12-0 per LOO 
cubic feel. ] calculate tho s,i\ mg dfocted by binning lime departments 1 ly to bo 
not less than Its. 30,000 Lor the year. 


Cement niveit blocks lor chains which showed a eon slide', able saving over 
stone wlieii I hey co.it 3 annas a, Loot an' now reduced down to I anna and 0 pies. 
Gully tiap blocks ate maim Inc lured at our kilns at hah the cost of imported gully 
traps. The expenditure of the year on thainage was its. 2,83,023-13 ID and work 
to the extent ( of Us, ] ,30,000 in addition to Hus Inis been completed and will he 
paid f'oi out o 1 the balance at, the in edit of the uHirucip.sli l y pending sanction of a 
further foam Cheat credit is due to Mr. Lane Brown anil Mr. i fowlott for the 
excellent, economical and rapid wmk that has been done m Lucknow. 

Mi eca pur . — The consti notion of tho drainage woiks is neaiing comple- 
tion. The works have been carried out with the greatest economy, f .should like 
specially to bring to tho notice oi Government tho excellent wink of Mr. O’Brien, 
the Municipal Engineer. 

A scheme for water works in this town is contemplated. 

Tho projects for tho diainngeof I'udnun, Hathms and Moradabad are nonring 
completion and tliasi' of Anamgarh, Biroxabad, Kliurja and liuldwani ha\ c been 
completed. 

The surveys are in progress hi Hapur, Etnwali, Sabaranpur and Gorakhpur 
and about to he undertaken in A niroha and fciavubhal. 


For want of fudlicient staff under the Sanitaiy Engineer, the ]>i eparafcion of 
schemes for Muttra and Brintlahun, Jaunpuraud Gluwdpur, Path nuua and Bahmich, 
has lieen given over to Mr Lane Brown, who will prepare tLiem under my super- 
vision. Government has appioved of the appointment of two Deputy Eauitaay 
Engiueci s, but the sanei ion of tho Government of India is awaited. As soon 
as these oliiee sure appointed, I hope to see a much better progress in sanitary 
works in these Provinces, 


I place on record with much regret the untimely death of the late Baba 
Koop limn, who had done exceptionally excellent work to this Department, 
and in whom I havo lost an experienced and able subordinate. 

Inspection of Boilers . — During the year under r ‘port G7 3 boilers aud CIO 
prime movers were inspected ; but si, ill thorn aio boilers aud prime 
movers which are not brought to notice became the owners try to evade the Act. 
Tho income aud expenditure of this Department for the year under report is as 
follows ~ 

ID. 

Total income for 1905-OG ... ... 25, DLL 

Total expenditure for 1905-06 ... ... 17,721 


7,837 


There is thus a balance of about lis, 8,000, which added to former balances 
makes the total amount at credit Jls. 19,050. After another yeai's working, should 
there bo a considerable ciedit balance f .shall pioposo a reduction of (he foes. 
In the meantime part of this credit balance might very usefully bo employed in. 
purchasing models for the nsp of the Board of Examining Engineers for g; anting 
certificates under the Boiler Act. There is still much room for improvement 
in the Boiler Act, and when the revised Act, which is under consideration, is passed, 
most of the friction which is now apparent, will, I hope, disappear. 

General . — Very considerable progress has been made in sanitation during 
the year, 

Important experiments arc being carried out with a view io ascertaining 
the time which should be allowed in India for septic treatment of (a) domestic 
sewage, (b) stillage, and also the best means of completing their purification. The 



results so far are very encouraging. I hope soon to he able to introduce into 
Lucknow and other towns in those sites where the levels are suitable, a largo 
number ol septic latrines connected with bacteria beds, the diluent from which 
will he odourless non -putrescent, and practically colourless and which can ho safely 
discluugcd into the surface drains. This will cause a considerable saving in 
co user \ ancy, and on account of the cleanliness and absence of smell it will bo a' 
great boon to those who use public latrines. 

Experiments are being made to ascertain the best, rate of sand filtration for 
water supplies and also the time and least amount of water which should be run 
to waste before bunging a filter which has been seiapcdor renewed into use. Both 
are \ cry important points, and when known will greatly improve the uniformity 
of the, general excellence of the water works supplies of these Provinces. 


Ar i.auahao -. 
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'The 10// 1 May LOGO. J 


1). W. /VI KM AN, 

h'upc, rin tc u <1 ing Mu gin e er, 
Sonilary Engineer to Government, 

U niU'd Provinces. 
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\PPKNDBX 

11 N [TIP !’ ROVIN' l.fc, 

St at cm tv t of Operations 



Ari il 

All. til il» nl. 

| Uonurcs 

Populat i ov . 




By Censusol 1901 in Municipality.., 

105,981 

150,5 15 

201,873 

Ditto Caul oilmen K . . 

22,011 

12,187 

1,058 

Total 

188,022 

| 172,032 

200,331 

Goat of Works. 




Initial capital cost .. ... lla. 

1 1,70,701 

10,21,001 

25,01,881 

Coat of extensions and improvements to „ 
cud uf previous year. 

2,78,750 

01,100 

1,53/150 

Ditto ditto during your .. „ 

47,1(52 

11,014 

1,133 

Total cost, of works ... „ 

14,90,070 

17.57,171 

27,10,101 

(Jowumjjtion of filtered miter. 




During year, including Cant omuenltj ... Gallons. 

Old, 27 0,001 

705,878,080 

1,398,878, 108 

Daily average, ditto ... „ 

2,584,020 

2,170,1 10 

8,8 1. 1,872 

Maximum daily nvoiugo in any one month „ 

3,085,083 

8,000, 171 

4,588,5 18 

Daily average for f'antouiueiits alone ... ,, 

315,800 

227,288 

1,580 

Average number of hours lilt.erod water pumped 
daily. 

8-03 

12-55 

9-9 

Annual Charges and Receipts. 




Maintenance charges ... ... Its. 

87,020 

50,870 

70,770 

Total charges with interest and payment of „ 
loan. 

175,890 

100,102 

101,014 

Income from Water Works. 




Water rate recovered during year ... It a. 

02,183 

87,050 

91,732 

Sales of water and other receipts ... J; 

3 1,424. 

33,504 

0,008 

Total income ... j} 

00,007 

121,51-1 

97,800 

Number of house connections ai end of year. 
Dor purely domestic purposes 

1,118 

2,022 

5,747 

Dor other purposes 

101 

147 

82 

Total 

1,219 

2,100 

5,820 

Humber of connections with Meters 

90 

209 

82 


Watub Woe kb. 
during the year 1905-1906. 


Oiiwupoio 

Lucknow. 

Meerut 

Muasoono, 

Naini T a j. 

: 

172,674 j 

240,568 

78,740 

14,689 

14,220 


23,407 | 

39,389 

3,711 

944 

I 

263,975 

118,129 

18,400 

15,164 

14,41,003 

i 

16, 15,736 

751,710 

73,045 

247,000 

182,010 

128, 80G 

... 

10,93,1 

294,406 

1 10,332 

12,149 

n «i ' 

31,552 

471 

17,33,701 

16,56,751 

751,710 

115,536 

541,876 

1,113,042,087 

i 673,688,094 

209,003,545 

*7,980,180 

i 

29.23S, 349 

3,049,430 

1 ,845,720 

072,612 

39,902 

80,105 

3,871,057 

23,50,561 

10,23,81 1 

38,141 

17,916 

... 

2,50,894 

2,89,023 

... 

1,791 

16*91 

9 42 

13*3 5 

17-01 

9-75 

89,988 

58,950 

! 

I 

32,047 

I 

18,706 

35,886 

x43)9?b 

i ,34,896 

! 

97,375 

21,514 

-3 

o 

V 

o 

—4 


20,570 

of 


25,011 

88,473 

47,861 

132,647 

| 

4,046 

38,478 

73,937 

32,647 

... 

29,056 

j 

1,031 

730 

166 

««< 

83 

238 

05 

2 

... 

3 

1,269 

780 

168 

1 

* ► « 

86 

209 

60 

12 

1 

n 


*t5*cl«illug patsloimefyii, 
f Xiifiludiug Bn, 80)000 ttm Q&ntoaWent, 
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Veiith iiwMWl ] Report of the Sawitdry 'Engineer to Govern- 
'MetU, United Provinces, for the year ending 31st March 
190&. 


The post ol tho Sanitary Engineer was liold throughout the year by 
Mr. 13. W. Aikuian, Euperin Lending Engineer, Public Woiks Department. 

2. iluiing 11, c year under report, the Sanilarv Engineer visited, besides the 
eight water wo* ks stations, Bareilly, Bud, urn, J)chm Bun, Brindaban, Amroha, 
1 ! alhras, Rae Bareli, Fyzabad, Mirzapur, Najibnbad, Mm add bad, Oiai, Batehgarh, 
Muttra, E hi wab, feitapur, and Kajpur for the purpose ol inspecting* woik, and ad- 
vising municipal! lies on sanitary schemes. 

d. Agra . — The pumping plant has worked well throughout tho year, anti 
reserve spare parts of ilia value of Ks. 8,041? have been stocked to be available at 
any time. The spare parts are to bo treated as an imprest and to be mode good 
from lime to time as they arc indented on. 

The extension ol the Ole «.u Water Reservoir recommended by me last year 
has boon taken in baud as well as tho new fifth filter. A fifth settling Lank 
.should be undo taken when hinds are available ; this is not of pi easing urgency. 
When these woiks are completed the water works installation will suffice lor 
many years to come. There is a steady increase in the supply of water every year 
owing 1.o much water being used for non-domestic, purposes. Care should be taken 
to lCgulato this so that tho engines are not overtaxed and. that an adequate supply 
of water for domestic purposes in the city and cantonments is maintained. 

There was a burst on the 28 inchos main owing to the temperature having 
gone down to the freezing point, but the supply was not interrupted. 

The income from water rate, sale of water and other receipts is Ks. 1,48,189 
or Us. 39,664 more than last year and shows a balance of Ks>. 72,712 over main- 
tenance charges, This income includes an item of Ks. 50,000 paid by the Military 
authorities as the first instalment of their share in the Municipal Water Works. 
1 consider that this sum of Ks, 50,000 and all further instalments ft om the Military 
authorities should be utilized for payment of tho Government loan on water works. 

The Seci etary -Engineer shows a saving of Ks. 5,745 worth of coal this year, 
but the, cost of 1,000 gallons of filtered water works out to ]*55 annas against 
1 '47 annas of last year. There is, thanks to this instalment of Its, 50,000, a great 
falling off in tho net charges, it being '23 annas against '98 annas of last year. 
There is an increase of 159 house connections over last year. But excluding* this 
extraordinary receipt tho results are not so good as last year owing partly to the 
purchase of spare parts from revenue and a falling off of Its. 10,335 in receipts 
when the Rs. 50,000 is excluded, 

The saving in coal amounting to Ks. 5,745, is very satisfactory, and is due to 
Mr, Rogers 5 patent mica composition and his careful management. Ho has also 
made considerable savings on the drainage works and in the manulaeturo of lime, 

The fort drain taken, up last year is finished and the intercepting sewer is 
well advanced and is expected to be finished before Tie rains. TV hen completed, 
the sanitation of tho city will ho greatly improved. About 30 miles ot drain 
flushing are carried out. 

4. Allahabad . — The pumping machinery has worked satisfactorily through- 
out the year. Tour new boilers— 2 for each station, have boon ordered and a 
sufficient supply of spare parts has been, stocked. 

There is an increase of 68 million gallons! of water over last year, but hot- 
withstanding this tho maintenance charges have decreased by Rs, 2,216. This is 
satisfactory. The cost of coal per 1,000 gallons is T85 annas against 3 '57 annas 
of last year. The income from water rata and other receipts is Ks, 1,I2#279 or 
more than double the maintenance charges which are Its, 55,586. 
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A scheme, amounting to Us. 52,4 SO, for supplying wafer to the Alfred Park, , 
Muir Central College, Tiaining College, Government House and {Secretaries’ 
quarters was carried out by Mr. vVasdell, the Wafer Works Engineer, for which 
Government gi anted him an honorarium of Its. 500. 

5. Benares . — The pumping plant at both stations has worked very satis- 
faetorily. There wore some hursts and leaks, but none of them was large enough 
to deserve mention, A sufficient, supply of spare parts is iu stock. 

Idle consumption of filtered water during the year under report was 1,270 
millions of gallons against 1,220 of last year. The maintenance chargos amount to 
Rs. 72,795, which give an average cost of *92 annas for 1,000 gallons of littered 
water. The number of house connections increased by 334 over last year and is 
now 5,5G2. 

The income from sale of water is very small hero compared with Agra and 
Allahabad, Cawn pore, "Lucknow and Meerut, but the total receipts ate in excess 
of the maintenance charges by Rs. 18,223. Still .Benares is the cheapest of all 
water works in these Provinces. Great credit is due to Mr. Cash, the Superintend- 
ent, for his careful and economical management. 

Settling tanks Nos. 1 and 2 have been silt cleaned and filters Nos. 1 and 6 
were renewed and Clear Water Reservoir was cleaned in March. 

The total expenditure on the sewerage works during the year amounts to 
Rs. 98,965 and the total expenditure from the commencement of the works up to 
end of March 1905, is Rs. L2, 65,210 out of the total estimate of 13 lakhs. There 
is a balance of Rs. 34,790 available for this purpose. Benares has got the best 
system of sewerage works in those Provinces. Tiro main system of sewers is now 
approaching completion. To take full advantage of these works the municipality 
must gradually extend brauch sewers as funds admit. The construction of 
storm over -flows and intercepting sewers lias entirely stopped the discharge of 
sewage from the old Dassasuruedh sewer into the Ganges, and the pumping 
plant has boon disposed of. All these works are carried out departmental! y to tire 
great benefit of the municipality. A. total quantity of 140,208 cubic feet of lime 
was manufactured costing about Rs. 11 per 100 eft. against Rs. 20 in the market 
— a saving of Rs. 13,158 m this item alone. This is very satisfactory. 

The Dibdin system of purification of water is working satisfactorily at Assi 
Ghat. The effluent is of a good standard of purification. 

6. Gawnpore, — The pumping plant has been well looked after and lias 
worked well throughout the year. The supply of spare parts is sufficient, 

Settling lank No. 1 and the Water Tower have been thoroughly cleaned and 
filters Nos. 1, 2, 4 and 6 have been renewed with white sand. 

"During the year 5,607 feet of 4 " and 2,097 feet of 3'’ water mains wore laid 
along the road to Raipur wa, and to the dwellings of Cooper Allen’s workmen. 

The total consumption of water is about 50 million gallons more than last 
year and the maintenance charges amount to Rs. 76,833 or half as much again as 
last year. This great increase is attributable to clearing settling tanks &c., and 
repairing and purchasing machinery. The supply has not yet boon extended to 
Cantonments and water rate has not been enforced in Gawnpore, Hence the 
receipts on account of sale of water &c. fall far short of the maintenance expenses, 
which work out to one anna, three pies per .! ,000 gallons of filtered water. 

Owing* to the steady increase in the demand for water for flushing purposes 
in connection with the sewerage scheme, it has been found necessary to double the 
20* rising main from the river pumping station to the filtering station and con- 
structing a seventh filter. The workshop at Benajhabor is being extended to meet 
increased work. 

The construction of branch sowers which was commenced last year is com- 
pleted and twenty- eight latrines with pail depots are now open for use. Extensions 
of the sewers to the model villages erected by some of the milk have been sanctioned, 
arid, are being carried out, 

7. Lucknoto.-~-The pmnpifig machinery has been very well eared for and 
has worked most Satisfactorily throughout the year. All repairs to machinery arc 
executed in the workshop at Aish Bagh, 
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The total quantity of filtered water pumped is 584 million gallons or about 
33 million gallons more than last year. 

The total working charges amount to Rs. 53,430, which are below the budget 
allotment by Rs. 8,412. Thus the actual cost of filtered water per 1,000 gallons 
works out to one anna and five pies, which is a little less than at Agra and a little 
more than at Cawnpore. 

The total income from water rate and sale of water comes bo Rs, 82,683, 
which is again a record. The greatest increase is in the receipts from sale of 
water which alone amount to about Rs. 50,000 or more than half as much again as 
last year. The new Water Works Inspector, Mr. It. K, Sarcar, has done much 
towards stopping the wastage of water, and Mr. Robertson, the Superintendent, 
speaks highly of him. The net cost of water at Lucknow after including interest 
and sinking fund, is only 1-005 annas per 1,000 gallons. This is most satisfactory 
and reflects great credit on Mr. Robertson, the Superintendent. 

The work on the surface drainage of' Lucknow has not been so satisfactory 
as it ought to have been. This is due to Mr. Bell, the Municipal Engineer, hav- 
ing died shortly after his appointment and his successor having resigned the post. 
Now Mr. H. Lane Brown, the Supervising Engineer, is making all possible 
endeavours to push on the work. 

An installation to irrigate the La Place grounds at Lucknow is in the course 
of completion. The work is being carried out by contractors, except the pipe laying 
which is being done very economically by Mr. Robertson, the Water Works Super- 
intendent, 

8. Meerut . — There is an increase of about Rs. 10,000 in the maintenance 
charges over last year. This is due to the purchase of spare parts which are now 
adequately stocked. The turbines are in good working order. There is a very 
small increase in the consumption of filtered water over last year. The receipts 
from sale of water exceed the working charges by Rs. 1,260. There is no water 
rate at Meerut. 

Filter No. 2 was cleaned and 30,000 cubic feet of sand has been stocked. 

A 3" sluice valve to 15" main and a venturi meter to filter No. 1 have been 
fixed at my suggestion, the former to meet emergencies in cases of breakdown and 
the latter to measure accurately the rate of filtration. The adaption of the 
venturi meter to this duty is a suggestion of my own and has proved so success- 
ful at Meerut that I propose gradually extending it to all the filters of the Muni- 
cipal Water Works in the provinces as funds admit. 

With these meters in use complete control of the rate of filtration and 
hence of the quality of the water will then be possible. 

9. Mussoorie.—Mv. P. Billinghurst having resigned the appointment, 
Mr. C. 11. Shanan has been appointed to the vacancy. The large scheme for 
extending the water works and electric lighting to Mussoorie and Landour 
has been sanctioned by Government, and I am in correspondence with the 
several railways concerned regarding the carriage of materials to Debra Dun. 
There is great delay in calling for tenders, due, I believe, to one of the members 
of the Board suggesting that the tenders may have already been placed — a mis- 
chievous statement if made without ground and a serious statement if made with 
good ground. In either case, in my opinion, it is a statement that should be taken 
notice of, 

The maintenance charges show an increase of Rs. 6,000 over last year 
-without any increase in the consumption of water. The increase cannot be account- 
ed for from the information received unless the excess has been spent on purchas- 
ing spare parts, or in dearer fuel. I have called lor further details. 

10. Afaini Tal,— The pumping plant is in good order and, has worked well 
throughout the year. The consumption of water was less this year owing to more 
rains and in consequence there was a saving of Rs, 1,300 in the working charges, 
The quarters for the Water Works staff have been completed. The plans for 
constructing latrines and urinals in the Upper Bazar have been sanctioned. 
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Drainage, fForZ;. 1 ;. 

11. Dahra JJfai. — The construction of the ruirface drams of tin town is well 
advanced. Plans aiul estimate For ineroa fing L I K‘ supply ol' water to Dchra and 
also supplying waLer to the Mule Batteries at 1 Mira- Itujpur ;hv under preparation. 

12, Deobund. — The -work on construction of the drains is in prog) c-, a. 

| Chandami.- The plans and eslimate having received the .sanction ol 
Government, the construction of tho drainage work's is in progress, 

14. Farrukhabad. — The. eons!, ruction oh the enlarged drainage scheme has 
keen completed and construction of the drains of Eulchgaih is about to star 1 . 

15 . Lucknow. — Out of the lug surface drainage scheme for which the India 
Government has given a grant of 3 Lakhs and this ( iovernmenl. one lakh, Niu hi is 
completed and MauLviganj and Lvandhari Baxar drains are approaching completion 

1(5. Projects for the drainage oi' Axamgarh, Gorakhpur, Biroxahad and 
Baliiiranpiu' are nearing completion. Owing Lo the d dal, urine, is of the Municipal 
Board, tho construction of Uyxabad drainage has not yet started, frhirvoyn are in 
progress in Moradabad, Khui;ja and Llaldwani, mid about to he uuderiateu in 
Muttra, Brindabau, Ujlmui and IJLapur. The pioparation of the, tevised ]>reject 
for 1 fat liras will be, taken up as soon as a man is available and funds for the pur- 
pose are allotted. , 

17- / aspect ion of Doi7,ers.~--A.n Inspector to inspect (he (toilers in tho 

tuwn of Cawnpore was appointed in Uctobe.r .1901, but tin' work of inspection was 
started in tho beginning of 1902. The Htenni Boilers and Prime Movers A el w a 1 -* 
gradually extondod to the whole province by 1904. An assistant .Boiler Inspector 
was appointed in 1903 and now a second assistant Inspector has been sanctioned 
by Government because the work of inspection could not be managed by two Ins 
pectors. E\ ery endeavour has been made in consultation with the Upper India 
Chamber of Commerce bo iix: the dates of inspections so as to interfere least with 
commercial undertakings and to moot tho wishes of owners as far as practicable. 

There have been several attempts at evasions of tho Act and those have been 
brought to notice of the Magistrates of the districts in which they occurred. Hut 
until t,lie Act is amended and penally clauses inserted for infringements of the Act 
it is not possible to make it work perfectly. 

18. /Sanitary Engineer's establishment.— Tho work of the Sanitary Engi- 
neer has increased at least fourfold in the last few years and is now more than 
can be efficiently carried out by one man. There arc many drainage projects 
in the smaller municipalities under preparation and construction ; these require 
frequent inspections for their proper preparation and completion, but although tho 
Sanitary Engineer travels some 8,000 miles a month during tho tonring seasons., 
he is unable to visit these places more than once or twice a year. The Assistant to 
Sanitary Engineer is practically always lent to municipalities for the carrying out 
of projects. I suggest therefore, to start with, that two or at least one’ Deputy 
Sanitary Engineer bo appointed ou a salary of Its. 500 — 50—700 as, I midoraiai.uk 
is being done in Bengal. ' 


Naimi Tal: 

The 8th .May 1905 , j 


I). W. AIRMAN, 

Stipe riniend vrtg Engineer , 
/Sanitary Engineer to Government, 

United Provinces* 
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APPKN V 

UnITKO ProVTXSK Kb 
Statement of Operations 



A 

AUfthiibmt 

| Uonnrcis. 

Population. 




By Conans of 1901 in Municipality 

1 05,98 l 

159,545 

204,378 

Ditto Cantonments 

‘22,04 \ 

12,487 

4,95S 

Total 

183,022 

172,032 

209,2,8 i 

Cost of Works. 




Initial capital coat ... ... ... Its. 

11,70,701 

1(5,24,001 

25,01,881 

Cost oi extensions ami improvements to end 
of previous year ... ... ... „ 

2,74,941 

81,380 

1,4 1 ,004 

Cost of extensions and improvements during 
year ... ... >> 

3,311 

10,103 

12,380 

Total, Cost of Works ... „ 

1 4,49,5 LO 

17,15,500 

27,15,881 

Consumption of filtered ivaUr. 




During year includ ing Cantonmonts ... Gallons. 

724,510,310 

057,510,942 

1,270,801,208 

Daily average ditto ... 

1,984,187 

1,801,899 

8,480,277 

Maximum daily average in any one 
month ... ... ... ,, 

2,954,047 

2,504,095 

4,028,812 

.Daily average for Cantonments alone ... „ 

283,415 

180,282 

1,042 

Average number of hours filtered water 

pumped daily ... ... „ 

7-89 

11-87 

9 5 

Annual Charges and Receipts, 




Maintenance charges ... ... Ks. 

70,477 

55,586 

72,795 

Total chargor with interest and payment of 

loan a « </ ««« ««« jj 

1,53,557 

1,65,088 

1,57,039 

Income from Water Works. 




Water rate recovered during year ... Ra. 

00,755 

82,919 

83,910 

Salos of water and other receipts ... „ 

82,484 

29,360 

7,108 

Total, Inooxuo ... „ 

1,43,189 

1,12,279 

95,018 

Number of home, connections at end of year. 

For purely domestic purposes 

1 ,016 

1,92 G 

5,460 

For other purposes ... ... ... 

98 

135 

96 

Total 

1,114 

2,061 

5,502 

Htutiher of connections with meters 

84 

188 

90 
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i) ix No r 

Watt u W orks 
hiring the yea'i 190 1-5. 


( lAWIipGlb 

IiDclnow 

Mceiut. 

Muosoorie 

Naim Tal 

172j074 

240,568 

78,740 

14,689 

1 J,220 

21,496 

23,407 

39 389 

3,711 

944 

107,170 

263,975 

118,129 

18,400 

15,164 

i 1, Li, 353 

15,15,736 

7,51,710 

73,015 1 

i 

2, 17,000 

1 68,187 

1,14,236 


9 0® 

2,91,739 

13,829 

l 1,6 SO 

• 

10,939 

2,666 

10,23,369 

10,44,602 

7,51,710 

83,984 

5,41,405 

054,597,071 

583,805,420 

191,559,036 

*•7,701,085 

23,803,562 

1 

2,016,33 ! 

1,599,7133 

52 1,848 

D « « 

1 05,215 

3,500,000 

1,961,590 

806,412 

32,129 

140,191 

0 ifrO 

327,093 

162,385 

0 * * 

1,844 

3 4-96 

9-2 

12-75 

19-7 

. 

i 

3-62 

76,833 

58,430 

30,936 

18,981 

25,012 

1,30,823 

1,29,376 

52,513 

21 ,789 

11,507 


27,064 

... 

, . 

24,431 

84,941 

51,719 

f 32,197 


3,298 

34,943 

82,683 

• 

... 

27,727 

873 


II 

1 

142 

i 

1 

71 

198 

656 

2 

1 

9 9 9 

3 

1,072 

656 

144 

, ' y " | 

1 

‘ t t ; 

J 

74 

169 

47 

9 

I 

! 

— 

70 


* ijsolutUBg caataluneats, 1 t liicludvng IS a. 30,000 ft°m fl^nbonuieut 
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Ninth Annual Report of the Sanitary Engineer to Govern,-- 
mcnt. United Provinces, for the year ending 3 1st March, 
1904 , 


Thus post of Sanitary Engineer to Government was held throughout the 
year by Mr. D. W. Aik man, Superintending Engineer, Public Works Department. 

2. During the year under report the Sanitary Engineer visited, besides the 
eight water- wo iks stations, Aligarh, Azamgarh, Bareilly, Debra Dun, Fatehgarh, 
Fatehpur, Firozabad, Fyzabad, Gorakhpur, Hathras, Jtuhisi, Kiilpi, Khui'ja,°Mu- 
zaffainagar, Orai, Pilibliit and Saharanpur for the purpose of inspecting- works and 
advising municipalities on sanitary schemes. 

3. Agra » — The pumping plant has worked well throughout the year and an 
extra auxiliary Donkey Pump has beon placed in ie serve to be available m case of 
accidents. A full complement of spare parts has been stocked as ordered by the 
Government. 

There is a steady increase in the supply of municipal water as is evidenced by 
about 26 millions of gallons, or 4 per cent., more being consumed over last year. 
The extension of the Clear Water Reservoir, which was to be done in October last, 
has nob been taken in hand yet. It should be extended next winter. 

The income from water rate and other receipts is Its. 1,03,525, thus showing an 
increase of Its . 12,223 over last yeat’s figures and a balance of Rs. 40,823 over 
maintenance charges. The economy effected in the expenditure and the raking of 
income from sale of water, &c., arc duo to Mr. Rogers for his successful manage- 
ment all round. 

The great saving in coal is duo to the use of his patented Mica composi- 
tion. 

There was again no burst on the 28" rising main this year. The number 
of house connections rose by 105 over last year. There is an appreciable decrease 
in the cost per 1,000 gallons of filtered water. The following is a comparative 
statement for the last three years : — 

1901-02. 1902 03, 1003-01. 

2-24 annus. 1-33 annas -98 annas. 

The workshop has been turning out very good and economical work. It turned 
out, amongst other work, a 12 cwt. gun metal casting at a price Ids. 2,000 below 
that quoted at presidency towns. 

An arrangement has beon come to with the military authorities to utilize 
their raised reservoir in case of any serious fire in the coming summer and a fire 
engine has been provided close to Cotton Presses. 

The diversion of the fort drain has been put in hand and the intercepting 
sewer, for which plans and estimates have already been approved by the Sanitary 
Board, will be commenced after the monsoon. The sullago of the city was lifted 
by hand labour at a cost of Es, 3,300. This will be saved after the intercepting 
sewer and fort drain are completed. 

4. Allahabad .-- The pumping plant and boilers are in good order and have 
worked well during the year. The grounds have beon well kept. There is an in- 
crease this year of 24 million gallons in the consumption of filtered water as compared 
with last year during which it was loss by about the same quantity on account of the 
very serious accident. Two new pump barrels, one from Jessop & Co., and the 
other from Simpson & Co., Were ordered and used during the yean The latter, which 
was used the w hole time the river was in flood, was found to have worn only about f 6 v . 

The whole of the silt from No. 1 settling tank was removed. The cleaning 
of settling tank No, 3 has been commenced and is in progress. 

The income from water rate, sale of wafer and other receipts, amounts to 
Es. 1,06,678, and though a little less than last year, the percentage of balance over 
expenditure is vary nearly maintained. 

Mr. Wasdell, the Wafer Works Engineer, has very successfully managed 
the water-works and flushing of drains since he was put in exclusive charge of them 
last year. 

5. B$ndr4s ,~* The pumping plant at both the stations has Worked efficiently 
and well. Two accidents occurred at the river station : pap op 23r4 August 10O3 } 
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to till) bottom bolts of commoting rod, mifl live othor on 20th March 1904, to tho 
tooth of spar pinion; but both wore put right within reasonable time. Tlio spare 
parts referred to last year have boon received and fitted. Tho settling Lanky and 
filths have been properly kept as also the buildings and grounds. 

About 400 house connections were made during the year, making a total of 
5 ,2 '28, of which 85 are with meters. The consumption of filtered water during the 
year was 1,220 millions of gallons against 1,150 of the previous year, showing an 
excess of 70 millions. Tho new Water- Woiks Inspector, Mr. J. W. Hroadcy, has 
done much towards minimising the wastage of water and Llxc results will be more 
favourable next year. 

The income from wafer rate, sale of water and other receipts, shows a balance 
ofRs. 19,174 over expenditure on account of maintenance charges, and the cost 
per 1,000 gallons of filtered water is ‘89 annas, which is tho lowest of all the water- 
works in these Pi oviuces. Mr. Cash, the Superintendent, has kept the works in a 
high state of efficiency. Tho supply has been extended to the Central and District 
Jails. 

The total expenditure on the sewerage works during the year amounted to 
Rs. 95,009, or nearly double the amount spent in tho previous year. The whole of 
the main and branch sowers have been systematically inspected and flushed. Tho 
pumping at Dassua warned h station was stopped in d uly last on tho sower being 
connected with tho new branch sower and the engine has since been sold to the 
Lucknow Municipality. 

The engine house lias been dismantled and the materials will be utilized in 
building a slaughter house. 

The Dibdin system has worked satisfactorily. Kankar lime has been manu- 
factured depart mentally and the total cost per 100 cubic feet of lime has worked 
out to Rs. 11 against Its. 20 in tho market— a very creditable economy. 

Mr. Gerard E. Hull, tho new Assistant Engineer who joined last August, 
is an experienced man and should prove of great value to tho Municipality in the 
supervision of tho largo works under construction. 

G. Ccvwnpora . — The pumping machinery has boon regularly overhauled at 
both the stations and has worked well without a breakdown. A Hulliciont supply 
of spare parts lias been stocked. 

The now filter mentioned in my last annual report has boon completed and 
settling tank No. 3 has boon thoroughly cleaned. Tho Engine Drivers* quarters, 
as also a set of 10 rooms for the workmen at the filtering station were completed. 
During the year 8,800 foot of additional mains have been laid, the principal exten- 
sions being along the road to Nawabganj, The total consumption of filtered water 
exceeded last year’s figures by 48 million gallons, and tho amount realized by sale 
of water and other receipts was only a few rupees more than last year. Water rate 
has not yet been enforced in Cawuporo and tire maintenance charges are therefore 
not covered by receipts. The cost per 1 ,000 gallons, liowovor, works out to one 
anna two pics which is satisfactory. The military authorities are contemplating 
an extension of the supply to cantonments, but up to tho present only tho Govern- 
ment Harness Factory has boon connected, 

A very large quantity of water in being used in flushing the drains, latrines 
ami pail depots, and when tho new sewerage works arc eomplolod, tho demand for 
water will increase still further. This will soon necessitate the doubling of 
the rising main and Increasing the unliltured supply pumping installation. 

The main intercepting sewer and tho low level sowers have been complet- 
ed, An installation of machinery for tho pumping of sewage was completed in 
December last and since then it has been working. Several mills and factories 
have constructed, or are about to construct, latrines and pail depots of their own 
connecting them with tlie sewerage system. Work on the construction of branch 
sewers arid Other subsidiary works is being carried out by contractors and good 
progress is being made in spite of scarcity of labour owing fo plague. Out of a 
total length of 39,750 feet of sewers, about 22,000 feet have been completed. 

7 , Lucknow . — The pumping machinery has worked well throughout the 
year and all necessary repairs have been executed in the workshop at AishBdgh. 
The quantity of water consumed shows an increase of 55 millions of gallons, or 10 
per cent, over last year, and the working charges have accordingly increased by 
Rs. 7 ,009 owing to purchase of coal and machinery. But the receipts from water rate. 
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sale of water and other sources show a large increase, and there is thus a balance 
of Rs, 18,076 over expenditure on account of maintenance. The cost per 1,OUO 
gallons is 1'4 annas, or a little above that in Cawnporc. The Superintendent with 
his subordinate staff deserves credit for successful management of the works. 

The surface Uiainage of Lucknow is being pushed on with all possible de- 
spatch. Narhi drain is completed and work on Maulviganj is going on, Mr. H. 
Lane Biown, Resident Engineer, Benares, has been put in supervising charge of 
Lucknow drainage, and Mr. Bell has boon appointed Municipal Engineer to work 
under his guidance. 

8. Meerut . — These water-works have maintained their reputation as first 
class from every point of view. The turbines have worked satisfactorily and the 
15'' Venturi Meter gives every satisfaction. 

The filters continue to give very good results and are kept in excellent con- 
dition. The consumption of filtered water has increased by 13 millions of gallons 
over last year and this year the figure is the highest since the water works wore 
started. The income from sale of water has accordingly increased. If my sugges- 
tion of extending the pipe line to the Civil Lines weie carried out, the receipts 
would be very eonskloi ably increased. 

The spare parts ordered have not yet arrived. The sand washing platform 
has been enclosed at a cost of Rs. 2,900 and a quantity of 4,000 cubic feet of red 
sand has been stocked. 

9. Mussoorie. — Mr. P. Billinghurst has been appointed to work out the 
scheme for the improvement of Mussoorie Water -Works and electric lighting of 
Mussoorie and Landour. 

The maintenance charges are a little higher than last year and there is an 
increase of 377,359 gallons of water accordingly. 

Work on improving the condition of Landour Baziir is in progress and Rs. 
12,373 has been spent. 

I. 0. Naim Tdl . — The engines and boilers have worked well, and two now 
chimneys for the boilers at Lake Station have been made. A new connection from 
Ayarpatta reservoir to Bara Nadi has been made. There is an increase of 
10,157,500 gallons of water over last year and this is due to the late breaking of 
the rains, in consequence of which there was a large demand for water, and the 
working charges have accordingly increased. There is a decrease of about 2 tons 
of coal per million gallons which is satisfactory ; 13 new house connections were 
made during the year, 

'Plans and estimate amounting to Rs. 5,773 for constructing quarters for the 
water-works staff have been sanctioned and the construction of latrines and urinals 
in the Upper Bazdr is under consideration. 

II. Aligarh. — The construction of outfall drains for sullage of the town is 
completed. 

1 2. Dehra Dun. — The construction of the surface drains of the town is in 
progj ess. 

13. Deohand. — Construction work is about to start on the drains. 

14. Farrukliabad . — 'The work of construction of the enlarged drainage 
scheme is approaching completion. 

15. Muzaffarnagar, — The construction of the surface drainage of the town 
has been completed. 

16. Projects for the drainage of Azamgarh, Gorakhpur, SaMranpur, Chan* 
dausi, Firozabad and Nagina aro under preparation ; those for H&thraS and Pyz- 
ab&d have been completed and work is about to start in the latter’ town. 


Haim Ta'u : 
The 5th May 1904, 


B. W. AIRMAN, 

Superintending Engineer , 

Sanitary Engineer to Government, 

United Provides* 









Agra. 


Population. 

By Census of 1901 in Municipality ... 

Ditto ditto Cantonments ... 

Total 

Coat of Works. 

Initial capital coat sa* Es. 

Cost of extensions and improvements to „ 

end of previous year „ 

Ditto ditto during year „ 

Total cost of works ... ,, 

Consumption of filtered water- 

During year, including Cantonments ... Gallons 

Daily average ditto ... „ 

Maximum daily average in any one mouth. „ 

Daily average lor Canton merits alone ... „ 

Average number of hours filtered water 
pumped daily. 

Annual Charges and Receipts. 

Maintenance charges ... ... Its. 

Total charges with interest and payment „ 

of loan 

Income fro m IF enter- Works. 

"Water rato recovered during year ... Ks. 

Sales of water and other receipts ... „ 

Total income ... „ 

Number of house connections at end of year, 
For purely domestic purposes 
Dor other purposes ... ... ... 

Total 

ISTutaher of connections with meters ... 


204,373 


J 05,981 1,59,545 

22,041 12,487 


1.88,022 


11,70,701 

2,07,078 

7,203 


14,45,702 


0.82,783,030 GS9,490,424 1,220,180,742 

1,805,527 1,010,029 8,333,827 

2,427,289 2,247,127 4,122,309 

275,835 101,250 1 '■«" 

7-8 10-31 



Its. 

02,703 

57,802 

68,136 

» 

1,45,342 

3,57,904 

1,52,980 

Ks. 

07,772 

83,945 

! 

83,111 


05,754 

22,730 

4,199 


103,520 

100,075 

87,310 



5.143 


5,223 











©IX Ko. I. 

■Water-Woeks. 

during the year 1908-1904. 


Cawnpora. 

Lucknow. 

Meerut. 

Mussoorie 

Naiai Tfil 

172,674 

240,649 

78,740 

14,689 

14,220 

24,496 

23,400 

39,389 

3,711 

744- 

197,170 

264,049 

118,129 

18,400 

J.5^164 

14,41,353 

15,15,736 

7,51,710 

64,186 

2,47,000 

o 

CD 

IfO 

CO 

r*H 

95,1 11 

IM 

8,853 

2,88,663 

32,547 

19,125 


... 

... 

.16,09,540 

_J 

" 16,29,972 

7,51,710 

73,014 

5,35,663 

1 

■ 

005,310,083 

6,51,075,062 

180,361,883 

i 

7,877,174 

32 ,874,735 

2,473,542 

1,505,669 

510,635 

39,385 

87,105 

3,288,333 

1,868,757 

778,674 

46,481 

173,005 

«<* V 

270,366 

201,976 

» 9 « 

3,455 

.14 ’88 

8 ’7 

12;58 

1S-2 

12’5 

08,031 

50,345 

21,192 

12,840 

26,344 

1,22,021 

1,26,291 

64,728 

15,643 

23,014 


25,939 

*30,000 


24,088 

30,485 

42,482 

2,370 

... 

2,275 

80,485 

68,421 

32,370 

... 

26,363 

711 

562 

125 

• ' f 

60 

176 

... 

■» * * 

*-t» 

5 

"887 

562 

125 


65 

147 

40 

10 

l 1 

| *9* 

63 


* fts. 80,000 from Cantonments. 



















Eighth Annual Report of the Sanitary Engineer to 
'Government, United Provinces * for the near 
ending 31st March 1903. 


The post of the Sanitary Engineer to Government was held 
throughout the year by Mr. D. W. Aikrnan, Super intending Engineer, 
Public Works Department. 

_ 2- Besides the eight Water-Works Stations, the Sanitary Engineer, 
during the year under repoit, visited Ahgaih, Azanigarh, Badaun, 
Bareilly, Dehia Bun, Fatehgaih, Firozabad, Fyzabad, Gouda, Haldwani, 
Hat liras, Lakhuupur, Moradabad, Muzaffarnagar, Nagina and Filibhft, 
for the purpose of inspecting woiks or prepat ing water and drainage 
>chemo&. 

3. Agra . — The pumping plant has worked veiy smoothly through- 
out, the year. The erection of an extra low lift triple expansion Worth- 
ington pump recommended by me is finished, as also the construction ot 
i fourth settling tank necessitated by the increasing demand for 
watei, The Cantonment authorities alone have taken 40 million gallons 
more than last year, their payments having risen from Rs,. 15,455 in 
1901 to Rs. 27,OOG this year. 

The Clear Water Reservoir is to be extended next October at a 
cost of Rs. 32,000 to cope with the growing demand for water. 

The income from water rate, sale of water and other receipts, 
amounts to Rs. 93,302, thus showing a balance of Rs. 26,912 
over expenditure on account of maintenance charges. This is very 
satisfactory. Mr. Rogers, the Secretary-Engineer, has effected a saving 
of Rs. 2,380 in the cost of coal by using an improved mica composition 
patented by him. This is very creditable, and Mr. Rogers deserves 
special recognition from the Municipal Board on this account. I would 
recommend that a suitable honorarium bo granted him by the Board. 

For the first time for several years past there has been no burst this 
year on the 28"' rising main. About 27 miles of drains are now flushed 
daily by 49 new stop cocks fixed in them instead of using the 3" 
hydrants as before, and this system results in a great saving of water. 
The sex ions break down in Allahabad has set the other Municipalities 
on their guard, and Agra has ordered two spare pump barrels from 
England. Financially these water-works have had the most successful 
year since they started. The net cost per 1,000 gallons of water has 
been for the last four years as follows : — 

1899-1 900. 1900-1903. 1901-1902. and for 1902-1903 

3 '29 annas, 2‘95 annas. 2 24 annas. 1'33 annas. 

Great credit is due to Mr, Rogers for his very successful management. 

A survey map to a scale of 100 feet to an inclyhas been received 
from the Thomason College Press, Roorkee. This will be an invaluable 
help in laying dgvrn connections, A sullage drain ami farm has been 
started on the banks of the Jumna which is expected to yield a revenue 
of at least Rs, 4,500 besides rendering the water innocuous and prevent- 
ing it from contaminating the water in. the Jumna. 

4. Allahabad .— There were two accidents to the pump barrels at 
Kaiela Bagh during the year under report, One occurred, ih August 
1 902, when “ B ” pump barrel burst and “ A ” pump barrel wan fixed 
which Worked for about 5 months till on the 12th February J 903, its 
bottom flange burst off. tc B ” pump barrel was then transferred to 
** A ” Engine and this worked only for 45 hours when the greater part 
of the bottom flange burst off. Both these pump barrels were received 
from Messrs. Jessop and Company, Calcutta. This double aceideah was 
the most serious that ever happened to any of the Water- Works in these 
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Provinces and resulted in a partial water famine for some time. The 
danger anticipated by me in my Iasi, Annual Report and in my Inspec- 
tion Notes, actually occur) od. This double accident has brought home 
to the Municipality the necessity <>!' always keeping spare pump barrels in 
stock. Two are ordered (iom England and two from Caleufla. 

There is a falling off of about 25 million gallons in the supply of' 
water and this is due lo the breakdown. The income from sale of water, 
water rate and other receipts, exceeded (lie maintenance ehatgos by 
Rs. 52,831, or about 8G per cent - a very ei edit able balance over expen- 
diture. The cost of coal has exceeded last year's figures hy 11s. 843 in 
s] ite of a reduction made in the value of coal in August 1902. This 
increase is chielly clue to an enormous amount of coal being used in the 
month of Mai eh J 903, on account of Ihe break down at, Karola Hugh. 
The advisability of putting in a new triple expansion vortical Worth- 
ington pumping engine with high duty attachment and using super! mated 
steam at the river stations of Loth Allahabad and lienarcs is unde)' 
consideration. 

b. Benares - — Two sets of pump barrels and one sot of spare parts 
were ordered from England and have 1 since arrived and are now being 
erected, A crack was discovered in the top flange of “(}” pump barred 
at the river station in November last, but it was readily repaired. An 
additional lathe, recommended by me, has boon purchased lo cope with 
the increasing amount of repairs to pumping machinery. The pumping 
machinery at the filtered water station has worked satisfactorily during 
the year. TJxc consumption of filtered water this year i, t , I 50 million 
gallons, against 939 of the previous year— -an increase of 2 1 I million gallons. 
The maintenance charges amount to Us. C>8,49(> and l, lie income from 
water rate and sale of water to Rs, 87,095, thus showing a credit balance 
over working expenses of Rs. 1 9,1 00. 

The largo increase in consumption is largely clue to wastage owing 
l,o bad house fittings. The Municipality on my recommundat ion has 
engaged an experienced Water- Works Inspector in England. lie will 
arrive in July. The Municipality have further arranged that all defec- 
tive house fittings will be repaired with the best, materials and fittings hy 
the Water-Works staff. As there arc close upon 5,000 house connec- 
tions in Benares it will take two or throe years before the full benefits of 
these measures are realized. I do not expect, any marked improvement 
to be shown in tlio next annual report, as the present, consumption is so 
great that the filtered water engines arc unable to cope with ii except 
by increasing the hours of pumping and by working, at the time of great- 
est demand, at a speed higher than they wore designed for. 

The expenditure on sewerage works amounted to fts. 48,311, consist- 
ing of the construction of branch sewers, latrines, and pail tlopAUs. A.11 
the 17 latrines included in the sewerage scheme have been, completed, and 
IS out of the 20 pail depots have been made over complete to the Con- 
servancy “Department. Tho pumping at the Dassasamodh station has 
been carried on throughout tho year except during the rainy season. 
Experimental anaerobic and aerobic filters and a septic tank to ileal with 
raw excreta at Hiugwa Talao, arc under construction and will be ready 
for use shortly. The reduced expenditure on sewerage construction is duo 
to the Assistant Engineer, Mr, Mandy, having resigned to take up a 
better post. Anew Assistant has been appointed from England and will 
arrive in July next, 

Tlie construction of Surface drainage has greatly improved tho sani- 
tation of the localities where drains have boon constructed. The roads 
along tho surface drains have been metalled and detritus pits have been 
provided. Out of Rs. 50,794 provided in the Budget, Its, 44,524 has 
been spent on drainage during the year, 

6. Camipom . — Throughout the year, tho pumping machinery at 
both stations has worked satisfactorily without a break down. It has been 
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regularly overhauled and necessary repairs and renewals executed. The 
consumption of water during the year exceeded last year’s figures by 
124 million gallons, or nearly 17 per cent. The demand for filtered 
water has steadily increased year by year. It has nearly doubled itself m 
five years. The amount jealized by sale of water has similarly increased. 
\i was Ids. 4,481 in 1895-9G and this year it has risen to ids. 2G,409. 
The maintenance charges are lower by Ids. 8,379. This is veiy satis- 
factory. The capital expenditure on Water Works for the year was 
ids. 41,669, of which Rs. 25,110 was spoilt on the Water Tower which 
was completed in August last, and since then has been assisting in giving 
a constant supply to the town. The construction of a new filter, suggest- 
ed in my last report, was taken in hand on which Ids. 2,439 was spent. 
The balance was spent on extensions of mains, over two miles of which 
were laid, hushing connections, tools and plant and Engine drivers’ 
quarters. 

The value of coal, in spite of its reduced rate, increased by about 
Rs. 1,500. This is about covered by the increased consumption of water. 
One hundred and sixty-one house connections were made and 34 for other 
than domestic purposes. Nothing appears to have been done by the 
Military authorities tow aids introducing the water-supply into Canton- 
ments. 

About ,3-81 out of the total length of 4*86 miles of the main sewer- 
have been completed and the contractors expect to have it complete 
before the next rains. Satisfactory progress is being- made in connec- 
tion with the construction of low level and branch sewers. The arch- 
ing of tire Granda and Sisamau Nalas has been completed. Since the 
nalas were arched and the surface drains made, the house-owners are 
gradually constructing pukka drains from their premises and a great 
improvement is in evidence. 

7. Lwcknoio . — The pumping plant has worked smoothly during the 
year. The demand for filtered water increased by 39 millions or about 
8 per cent. There has been a continually increasing demand since 1897- 
98, resulting in an increased number of house connections every year. 
The working charges show a decrease of Ids. 7 08 from last year, and of 
lis. 11,254 below the budget allotment, and the receipts from water rate 
and sale of water show an increase of Ids. 4,806 over last year. There is 
a net balance of Es. 12,892 over expenditure and this speaks to the 
credit of the Superintendent as well as the other Water-Works staff who 
have effected this great economy in the expenditure, and, at the same time, 
have kept the macJiinery and works in excellent order. 

The plans and estimates for the surface drainage of Lucknow were 
prepared by Mr. A. M. Rouse, Assistant Engineer, and the construction 
is being carried, out by Mr. Id. W. Thompson, the Municipal Engineer. 

8. Me prut .— 1 These Water-Works rank above all in these Provinces 
in giving excellent results, both in the quality of water and in the 
ecouomy of working. There has, this year, been a small decrease in the 
consumption of water of 25,12,522 gallons from last year. This is chiefly 
due to the departure of the military force to the Coronation Darbar and 
to many of the inhabitants having Hod the city through plague scare. 
Th.e maintenance charges have risen by Ids. 542 over last year, owing to 
the purchase of a 6 inch lathe at a cost of Ids. 788. The income from 
sale of water and other receipts amounted to Us, 32,127. 

The turbines have given no trouble and have worked satisfactorily. 
The number of house connections during the year increased by 14, 

9. Mussoorje, — In November last I formulated a scheme for im- 
proving Mussoorie Water-Works, supplying Landour with water, and for 
electric lighting of Mussoone and Landour, and submitted my prelimi- 
nary report to Government and the Municipal Board, If the scheme is 
approved, I have no doubt that Muesoorie will greatly benefit by it. 
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There in an increase of Tls. 2,295 over last year in the working ex- 
penses, and a falling off of 329,348 gallons of wahi- in consumption. 

10. Nail)! r L\ii . — There is a decrease of 21,027 gallons of wale? 
IVom that supplied last year. The income' trom wafer rate and sain of 
water exceeded the working charges by Its. 0,8 (hi or its. Id I more than 
last year. The pumping machinery worked well and gave very little 
l rouble during the year. The consumption of coal merensed from 19 - 8 
to 2P1 tons pen- million gallons and the Superintendent explains that 
this increase is duo to his being without a driver for two months. A 
connection has now been made from hake Ikigine.s to ! Sara Nadi. In the 
event of the spring running short, the supply etui bo supplemonied by 
the hake Engines, The number of house connections made during the 
year was i(i. 

! t. Farrukhabad. Certain changes having had to bo made in the 
alignment of the drains, the estimate will have to bo revised. Nearly 
half the construction of drains is completed. 

12. Dtihra — The detailed scheme for improving the surface 

drainage of the town, which was prepared last year, has been sanctioned 
by Government. 

13. Ali (jurh. -~Tho construction of outfall drains for soilage of Mu 
town is nearly half completed. 

14. Surveys arc in progress in Awuugarh, Gorakhpur, Ifahlwani, 
SaliAmnpur, Charidausi and Uathras, with the view of preparing di ain- 
ago projects for these towns. .Projects for the drninge of Nngina, .1 )oo- 
hand and Pyzabad are undor preparation. 

15. l)<‘lav in tucbtuixs/oii of report, -The delay is due to iho bile 
receipt of the necessary information from some Municipalities. 

1). W. A UK MAE, 

Superi id a v di »</ Jthuji nr nr, 

Maini Tal : a Sanitary Engineer to Govarvvto ut , 

Ilia 1 A, h May 1903. J Untied Prod neon 
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APPENDIX No. I.™ 

Statement, qf operations 


■—*■»■«»**«*•** * WWBfc - vtm < 

Aguu 

Alhsljiilia.il. 

licnaiev. I 

Population . 

By CensuD of 1901. in Municipality 

Ditto Cantonments 

Total 


J (15,981 
22,041 

1 09,5 15 
(2/187 

204,875 

4,058 

! 88,022 

172,083 

209,331 

Cost of Works. 





Initial capital coat ... 

Rh. 

i 1,70,701 

1 (>;2 / l ? (Kh) 

25,01,881 

Cost of extensions and improvements to end 





of previous year ... 


220,088 

80,725 

01,281) 

Cost of extensions) and improvements fluting 





year 

)} 

40,000 

105 

25,959 

Total, Cost of works 

■y> 

Id, 38, TOO 

17,04,983 

20,77,129 

Consumption of filtered, water, 





During year, including Cantonment h 

Gallons. 

050,2 01,070 

505,124,915 

1,150,148,229 

Daily average ditto 

)> 

1,707,208 

1 ,548/287 

3,151,077 

Maximum daily average in any otic month. . 

?) 

2,5 17,001 

2,570,000 

4,828,822 

’Daily average for Cantonments alone 


273,600 

1 47/158 

1,008 

Average number of hours filtered water 





pumped daily 


7-70 

11*30 

8-99 

Annual Charges and Receipts. 





Maintenance charges ... 

its. 

(54,390 

01,250 

08,490 

Total charges with interest and payment of 





loan 

?? 

1/15,422 

1,01,861 

1,53,840 

Income from Water-Works. 





Water rate recovered during year 

Kb. 

54,455 

87,671 

61,911 

Sales of water and other receipts 


80,847 

20,610 

5,094 

Total, Income 


91,302 

1,14,081 

87,605 

.W.mmtrr r „ » 

Number Of house connections at end of year. 

For purely domestic purposes ,,, 

For other purposes 

Total 

Number of connections with meters 

690 

99 

1,091 

125 

4,789 

77 

789 

1,816 

4,866 

80 

1C4 

77 


NA1OT Tax, : 


The 18 th May 1903, j 
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Water- Works. 
during the year 1902-1903. 


Cawnpozc. 

Lucknosp. 

Meerut 

Musaoono, 

Nai&i Til. 

j72,b7 L 
24,490 

240,649 

23,400 

7S,740 

39,389 

14,689 

3,71 1 

14,220 

944 

197,170 

264,049 

118,129 

IS, 400 

15,164 

14,11 ,303 

iG,JLO,S47 

7,51,710 

ft 

2,47,000 

93,970 



7,112 

2,87,914 

13,070 

••• 

... 

1,746 

739 

15,76,993 

16,10,847 

751,710 

73,044 

535,053 

856,003,707 

2,347,100 

2,908,062 

495,171,795 

1,350,635 

2,090,212 

233,698 

173,155,769 

474,399 

802,300 

226,303 

7,499,8(35 

38,070 

31,134 

22,717,237 

40,547 

61,967 

1,220 

14-82 

8-30 

12-95 

15-80 

7-21 

04,433 

42,070 

21,572 

12,690 

20,034 

1,18,423 

1,18,622 

64,724 

15,498 

23,014 

30,391 

21 ,508 
84,065 

30,000 + 2,127 

... 

25,551 

1,348 

, 

30,394 

55,668 

32,127 

... 

26,899 

490 

161 

1 486 

110 

1 

... 

54 

1 

651 

486 

111 


55 

132 

28 

12 

4 « 1 

52 


D. W. AIRMAH, 
Superintending 

Sanitary Engineer to Qovemment 

United, Ur&vipees* 
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Seventh Annual Report of the Sanitary Engineer to 
government, United Provinces of Agra & Oudh, 
for the year ending 31st March 


The post of Sanitary Engineer to Government was held for six 
months by Mr, W . B. Gordon, Superintending Engineer ; for three months 
by Mr. IN . E. Mackenzie, Executive Engineer ; and for the rest of the 
year by Mr. I). W. Aiktnan, Executive Engineer, Public Works Depart- 
ment. 

2. Besides the eight Water Works Stations, the Sanitary Eugiueor 
during the year under report visited Aligarh, Bareilly, Bara Bankt, 
JBudaun, Chandausi, Dehra Diin, Deoband, Eyzabad, Gorakhjnir, Muzaf- 
farnagar, and Sahfiranpur for the purpose of inspecting works or prepar- 
ing water and drainage schemes. 

3. Agra , — The pumping plant has worked well during the year, 
although the low lift pumps, during the season of greatest demand, have 
had to work continuously , 

The demand for filtered water increased during the year by 
126,923,146 gallons ; an increase of 26 per 1 cent. A break down in one 
of the low lift pumps would have caused a serious water famine. To 
guard against this, the Municipality, on the recommendation of the Sani- 
tary Engineer, have applied to Government for a loan of Rs. 27,000 to 
defray the cost of an extra low lift pump. The now pump will be a triple 
expansion Worthington, capable of delivering 3,000 gallons per minute 
into the settling tanks. Owing- to the increasing demand it was found 
necessary to construct an extra settling tank. This is nearing comple- 
tion and is expected to be in use by the end of May 1902, 

The income from sale of water has increased by Rs. 10,335 equal to 
an increase of 25 per cent., while the cost of delivering the water has 
only increased by Rs. 5,259 or less than 10 per cent. This is very satis- 
factory and is very creditable to the Municipal Engineer and the staff 
under him. 

The debit balance between the working charges and 1 he income from 
the sale of water is vapidly diminishing. In 1899-1900 the deficit amount- 
ed to Rs. 1 5,586, in 3 900-1901 to Rs. 11,702 and for last year it was only 
Rs. 0,627. 

4. A lla It a b a cl . — T h e pumping machinery has worked well through- 
outtheyear. The pump barrels of the River Station pumps are much 
worn, that of 4< A” Engine has cracked. New pump barrels were ordered 
from Calcutta in August 1901. There has been a great delay in their 
delivery. This is a serious matter as an accident to the other engine would 
mean a complete water famine, until it was repaired. The demand for 
filtered water exceeded that of last year by 43,802,471 gallons. The income 
from sale of water, water rate, &o., exceeded the working expenses by 
Rs. 50,436. Although this is only a slight increase over last year yet 
it is very creditable, as most of the extra water pumped was used for 
more liberal flushing of the drains ou account of the plague and brought 
in no money return. 

5. Benares , — The new boiler at the river pumping station has 
worked Satisfactorily since it Was started in September last. Both 
pumping installations have worked well throughout the year. Additional 
lathes are required in tho workshop to meet the increasing amount of 
repairs due to fair wear and tear of pumping machinery, standfasts, &c. 

Two hundred and eighty-right new house connections! were made 
during the year. The consumption of filtered water increased by 
28,764,322 gallons, while the maintenance charges decreased by Rs. 2,728. 
The total maintenance charges amounted to Rs. 68,9 66, This sum includes 
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the cost of a coal-shed, an extra boiler, a weigh bridge and oilier original 
works amounting to Pis. 10,532. The receipts from the sale of water and 
water rates amounted to Pis. 84,954, showing a credit balance ovei 
working expenses of Pts. 2G,520. 

The expenditure on sewerage works amounted to Iks. 1,04,720 and 
included the construction of six branch sewers, nine latrines completed 
and opened and three nearing completion, eight pail-depots completed and 
three under construction, four urinals, two bathing platforms, a flushing 
gate on the Dassasumedh sewer, and much has been clone for surface 
drainage, doing away with the objectionable vdhddns. The works have 
been carried out departmcntally by petty contract ; all works have been 
excellently done. The economy in construction is best shown by an 
example. ' The estimate for the Kaboer Chaura Branch Sewer was 
Ks, 9,900, the lowest tender was Its. 13,159. The actual cost of the 
work including a flushing tank not estimated for was Us. 7,990. 

6. Catur/pore .^ — -The pumping plant worked well during the year. 
The demand for water increased by 76,784,131 gallons (nearly .12 per 
cent.) while the cost of coal used was less by Its. 4 34, a most satisfactoiy 
Jesuit. The total maintenance charges wore higher by Its. 7,101 ; this 
was due chiefly to larger expenditure on river training, on saud for 
renewing filters, in the purchase of meters and to more expensive 
repairs clue to wear and tear. The expenditure on oil and waste 
(Pis. 2,535) appears to be high, The capital expenditure on water-works 
for the year was Its. 25,512 out of which Ks. 21,930 was spent on the 
water tower, and the balance on extension of the mains and flushing 
connections. The consumption of water in ike last two years has 
risen by 186 million gallons or over 33 per cent.; a new filter is 
necessary to meet the extx-a demand. The revenue from the sale of water 
was Rs. 23,820, an increase of nearly 15 per cent, on last year. The 
house connections have increased during the year by 156. Some cor- 
respondence has taken place with the military authorities which, it is 
hoped, will ultimately lead to the extension of the water-works to the 
Cantonment. 

The estimate for the main connecting sewer was sanctioned ird' 
January 1902, and satisfactory progress has boon made in construction. 
The capital expenditure for the year was Ids. 22,335. Considerable pro- 
gress has beeu made in the arching of the Ganda and fcJisamau Nalas on 
which Rb. 5,307 has been spent from revenue. 

7. .Lucknow . — The pumping machinery has worked well during 
the year. The demand for filtered water increased by over 54 million 
gallons or nearly 12 por cent. The working charges were Rs. 7,955 less 
than last year. The receipts from the sale of water and water-rate for 
the first time exceeded the working charges, and exceeded them by 
Pis. 7,341. Credit is due to Mr. Robertson and his staff who have don© 
much to economise expenditure and at the same time have kept the 
machinery and works in excellent order. A scheme is under preparation 
for the surface drainage of Lucknow for which the services of Mr. A, M. 
Rouse (If. C. IP.), Assistant "Engineer, have kindly been lent by Govern- 
ment. 

8. Meerut . — These water-works continue to give excellent results, 
both in the quality of the water and in the economy of working. The 
demand increased by over two million gallons and the working charges 
decreased by Iks. 4,606. The revenue fiom the sale of water oxcooded 
the working charges by IPs. 10,232, The quantity of water supplied to 
the Cantonment increased by nearly 34 per cent. There is a large 
falling off in consumption of filtered water outside the Cantonment 
amounting to about 19 million gallons in the year, which I am unable to 
account for. The explanation given in last year’s report does not now seem 
to meet the ease, 

9, M ussoori e, --The increasing popularity of Mussoorie as a sum- 
mer resort has rendered the present water supply insufficient to fully 
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meet the demand. Search has been made for new springs to increase the 
supply, but without much success. The most promising scheme appears 
to be the utilization of the Kempti falls to generate power which can be 
transmitted electiically to drive pumps at some springs tv o miles nearer 
Mussoorie. By constructing a collecting reservoir at these pumps, the 
power could be used for pumping during the day time and for lighting 
Mussoorie by night. The revenue from electric lighting would, I expect, 
go a long way to defray the interest and sinking iund on the initial out- 
lay. Observations are being taken to determine the minimum discharge 
of the springs and the minimum power to be derived from the falls. 
Should these turn out satisfactory, I hope to be able to formulate a 
scheme that will meet with the approval of the Municipality and 
Government. 

10. Naini T&l. — The demand for water was less last year. The 
high level springs gave nearly million gallons more water. The 
income from water rate and sale of water amounted to Rs. 31,606 
and exceeded the maintenance charges by Rs. 6,435, an improvement of 
Rs. 450 on last year. The number of house connections increased by 11 
during the year. 

11. Delira Dun.-— A detailed scheme for improving the surface 
drainage has been prepared and will shortly be submitted for sanction. 

12. Salidranpur . — Improvements in the flushing arrangements for 
drains have been carried out, 

13. Aligarh . — The construction of outfall drains for sullage is in 
progress. 

14. Fa rrukha had . — A drainage scheme (Rs, 75,000) is being 
carried out departmentally. 

15. Delay in submission of report.— The delay is due to the 
late receipt of the necessary information from several Municipalities. 

Lucknow : ) D. W. AIKMAN, Supdg. Engr,., 

The 6 th May 1902. J Sang, Engr, to Govt „ U. P. of Agra and Oudh . 
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APPENDIX. No. I— 

Statement of operation* 




Agra. 

Allahabad. 

Bonarea. 

Population . 

By Census of 1901 in Municipality 


169,981 

159,545 

204,373 

Ditto Cantonments 


22,04] 

12,487 

4,958 

Total 


188,022 


■QH| 

Cost of Works. 

Initial capital cost 

R,. 

1,170,701 

1,624,063 

2,501,881 

Cost of extensions and improvements to 
end of previous year 

f? 

217,011 

80,408 

80,757 

Cost of extensions and improvements 
during year 

I) 

G,677 

317 

10,532 

Total cost of works ... 


1,394,449 

1,704,788 

2,053,170 

Consumption of filtered water. 

Daring year including Cantonments 

Gallons. 

614,337,187 

589,987,040 

939,756,463 

Daily average ditto 

3) 

1,683,116 

.1,016/102 

2,574,675 

Maximum daily average in any one month 

3? 

2,160,776 

2,398,703 

3,000,822 

Daily average for Cantonments alone 

» 

... 

167,486 

1,810 

Average number of hours filtered water 
pumped daily ... 

>! 

7-80 

10-72 

8-2 

Annual Charges and Receipts. 

Maintenance charges 

Its. 

GO, W0 

55,097 

58,434 

Total charges with interest and payment of 
loan 

33 

139,647 

155,199 

k 0 « 

Income from Water- Works, 

Water-rate recovered during year 


Nil. 

80,605 

81,005 

Sales of water and other receipts 

33 

53,523 

24,809 

8,349 

Total, Income 

3? 

53,523 

105,534 

84,954 

Number of house connections at end of 
Dor purely domestic purposes 

year . 

632 

1,562 

205 

.For other purposes 


117 

150 

23 

Total 


749 

1,712 

228 

Number of connections with meters 


76 

150 

23 


The 6th May 1902. 




Water- W ores. 
during the year 1 901-1902. 


CftWBJlOlG 

line know. 

Mporafc. 

ilu^oorie 

Kami Til. 

172,071 

240,050 

73,710 

14/189 

11,220 

24,490 

23,100 

39,390 

3,711 

914 

197,170 

261,050 


18,100 

15,104 

1,111,353 

1,010,817 

751,710 

52,195 

217,000 

08,108 

t(4 

•• 

4,201 

39/112 

25,012 

... 

... 

7,7o7 

1,511 

1,535,323 

1,610,847 

. 

751,710 

61,180 

287,923 

732,770,017 

450,369,077 

175,068,291 

7,829,213 

22,735/264 

2,007,589 

1,250,327 

481,283 

21/150 

. C2/J40 

2,530,00 0 

1,003,001 

3,170,391 

40,81.1 

130,028 


188,767 

282,950 

1 

1,300 

13-30 

7'9 

12-11 

15-0 

10-30 

73,312 

43,379 

21,030 

10,393 

25,171 

127,302 | 
| 

219,325 

i 

64,182 

13,201 

31,521 

Nil. 

‘21,945 

1,202 

Nil. 

28,000 

23,820 

28,775 

80,000 

17 

2,046 

23, .'120 

60,720 

31,202 


31,000 

336 

435 

S6 

Nil. 

: 

IX 

1 

142 

**« 

l 

... 

2 

478 

435 

97 

if 

n 

117 

19 j 

12 


! 38 


1). yf. AIKMAST, StiPDO. Each., 

8my< Engr. to Govt,, IT. JP. Agru, n>ml Ornlh . 
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o>ixth An aval lio/oort of the Suottory Piiy? nee r to Go/jovim'iont, 
North-Western Provinces and OuAh, for the near end inn ?Abt 
March 1901. 

The post of Sanitary Engineer to Government was held during 
the year by Mr. W. _B. Gordon, Superintending Engineer, Public Works 
Department. During his absence on three months’ privilege leave (from 
26th July to 28th October) Mr. F. Clayton, Executive En gineer, Eh&bar 
and Tar&i Canals, carried on the current duties of the office. 

_ 2. The following places were visited by the Sanitary Engineer 
during the year for the purpose of inspecting works or preparing water 
and drainage schemes • — 


Serial 

No. 

Town visited. 


Object of vLit, 

Bern ark a. 

1 

Agra 

Inspection of water-supply and drainage ... 

4 

visits, 

2 

Aligarh 

Ditto 

the city drainage 

2 

do. 

3 

Allahabad 

Ditto 

water and drainage works 

5 

do. 

4 

Bareilly 

Ditto 

drainage 

1 

visit. 

~ 

Benares 

L) i tto 

water and sewerage works 

3 

visits. 

G 

Caw u pore 

Ditto 

water, sewerage, and river 
training works. 

8 

do. 

7 

Delira Dun 

Ditto 

preliminary survey for drainage, 

n 

O 

do. * 

8 

Jfamikhabad ... 

Ditto 

ditto ditto 

2 

do. 

9 

Gb.'i zipur 

Ditto 

opium factory fire-protection... 

1 

visit 

10 

Jiuldwani 

Ditto 

waterworks 

1 

do. 

11 

Lucknow 

Ditto 

ditto 

5 

visits. 

12 

Mussoorie 

Ditto 

ditto 

2 

do. 

33 

Faini Till 

Ditto 

ditto drainage 

4 

do. 

14 

Sahtivanpur 

Ditto 

the drainage of the town 

1 

visit. 


3. Ar/ra.^’Thc new filter was completed and brought into use in 
October. The increase in faltering area, and the consequent reduction in 
the rate of filtration, has led to a maiked decrease in the number of 
microbes found in tire filtered water, which is now of a remarkably pure 
qualify. The now training works have kept the main stream of the i iver 
close bo the intake well, and the conditions at the intake are very satis- 
factory. The condemned boilers have been replaced by four new boilers 
of the best make, fitted with all the latest improvements. The compound 
of the water- works has been enclosed by a suitable fence, and some addi- 
tional land lias been acquired. The insanitary shrubberies have been 
removed and the grounds cleared and laid down with grass. The pumps 
and engines have been thoroughly repaired. The pumps of the Lans- 
dowue and Octopus engines have been fitted with new barrels ; counter- 
poises have been attached to the connecting rods of both beam engines. 
.Necessary spare parts have been procured for the pumping machinery. 
A store-room has been provided. A new workshop has been built to 
replace the original building, which, bad to be removed to give room for 
the now filter. The electric light has been put into working order. In 
fact all the numerous defects which were found lo exist in the condition 
and management of these water-works just before the present Municipal 
Engineer, Mr. Rogers, assumed charge, have now baeh remedied. 

There is a marked decrease in the consumption of water compared 
with the previous year. This is due chiefly to Mr 1 . Rogers* excellent 
arrangements for filling the cantonment reservoir during ordinary pumping 
hours. His predecessor had found it necessary to pump extra hours for 
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this purpose — -an arrangement which, led to increased con sung} Lion of 
both fuel and wator. 

(Jonjpaied with the previous year there is a substantial saving of 
Rs. 2,53G, or nearly 11 per cent,, in the value of the coal consumed in tlio 
boiler s. 

The preparation of the detailed plans and estimates for an intercept- 
ing sower has again been put in hand, experience having shown that tho 
sullag'c of blit' city cannot be satisfactorily disposed of in any other way. 

4. Allahabad. — Tho volume of un filtered water pumped to tho 
filtering station is close upon tOA million gallons less than in the previous 
year, while tho amount of filtered water supplied has increased by over 
two millions. This is good evidence of the saving effeetod by tire works 
carried out to prevent loss of water by leakage from tiro tanks and filter- 
ing hods. During the past three years the volume of water lost by 
leakage and evaporation from the settling, filtering, and storage tanks haw 
been as follows — 

Gallons 

In (898-1899 ... , . ... Gl, 913, 901 

„ l.SU!)- 11)00 ... ... , , 32,1 0 l, 400 

„ 1000-1901 ... ... ... 21,081,281 

Improvements are still being made in the pumping machinery at tho 
river station. The air chamber on “ A ” suction has been moved up close 
to the pump. Reflux vn.lv os have been fitted on the delivery pipes in tho 
basement of tho engine-house. The Meldrum’s furnaces fitted to the 
boilers at this station in tho previous year have led to economy in tho 
[consumption of coal. Compared with the previous year there is a 
decrease of over ’Its. 1,000, or f0 per cent., in the value of the coal 
consumed. 

AS ho Municipal Board propose to spend Its. 40,000 on improving the 
drainage of the town. The preparation of tho detailed catiumtog is being 
put in hand. 

5. Bewares . — An estimate (Its 0,000) was sanctioned for Greeting 
an extra boiler at the river pumping station. Tho boiler lias been ordered, 
and should arrive in July. Although 231 additional house connections 
were laid during the year, flip consumption of filtered water was nearly 
GO million gallons loss than in the previous year. This satisfacloiy 
decrease of over 160,000 gallons in the average daily consumption is duo 
to the pi essure in the mains having boon reduced and to the measures 
taken by tho Pipe .Lino Inspector, under the Resident Engineer’;! 
directions, for the reduction of waste from the stand posts and house taps. 
The value of the coal consumed is Its. 2,392, or over 1 0 per cent., less 
than in the previous year ; but, in spite of this satisfactory decrease, 
there is an increase of Its. 14,519 in the total maintenance charges, 
which is ascribed to payments of bills outstanding from the previous 
year and f o special expenditure on the renewal of parts of the pump- 
ing'' machinery. Part of tho excess is due to an increase of Its. 3,451 
in tho value of the coal in stock at the end of the year and part to 
expenditure on extensions of pipe lines having been charged against 
u maintenance M instead of against “ original works.” The expenditure on 
" sewerage works ” during the year amounts to Rs, 99,019 against a budget 
allotment of Rs. 150, 700, Of the total outlay, Rs. 34,044 was spent on 
tho construction of branch sowers in the old sewered area and Rs. 23 ,771 
on the construction of latrines and pail depots. The work of diverting 
the contents of the old Tritochan and Dassasuruedh sewers into the now 
main sewer and other works designed to prevent the pollution of the river 
were carried to completion. Thus one important object of the sewerage 
works has been attained. In the <( sewered ” area five branch sewers were 
under construction, of which three were completed within the year. House 
eouneebions have been made along the Bengali tola and AgusUmnda 
branch sewers. When tho revised estimate for the works was under dia- 
0 ufiisloa it was decided that all available funds should be devoted to the 
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•-'onstruetion of branch sewers in the <£ sewered ” area and of latrines and 
pail depots. It has, however, been found necessary to construct an addi- 
tional blanch sower — Lnc Ixubn chainvi — I or the drainage of an insanitary 
part of the 1£ uasewerad !1 area. Ten new latrines were under construction, 
of which four were completed. At many of the sites it lias been found 
necessary to pro\ido a much larger number of scats than was. originally 


1 J1 ^0' L u Kfi UXJC J. bt/ o I* tgLl U 

. v . The progress made is i cry satisfactory, considering 
the difficult natuie of the woik and the fact that an outbreak of plague 
interfered seriously with the labour-supply during the best part of the 
working season. 


G. Cn w np ore. An expenditure of Ids 8,986 was incurred on 
the following works for improving and extending the water-supply : — 
Constructing a water tower or balancing reservoir at Benajhabar ; 
providing extra sluice valves on the distributing main ; extending the 
distributing mains ; flushing connections ; and river training works. 

The construction of a water tower has been under consideration for 
some years past, and several designs have been prepared. It has been 
finally decided to construct a circular steel tank 501, feet high and 36 
feet in diameter. The tank will be erected on a masonry plinth, 12 feet 
above ground-level, and will contain 320,000 gallons. The plans and 
estimate (Its. 55,353) have been submitted to Government for sanction. 
Experience has shown that extra sluiee valves are required on tire 28- 
inch main to admit of its speedy repair in the event of a breach. These 
are now being provided, New three-inch mains of an aggregate length of 
2,655 feet wete laid during the year for extending the water-supply ; and 
11,420 feet of connecting pipes were laid to facilitate the Imaging of 
street dtmna. Two years ago the comae of the main stream lay along 
the left bank at a distance of nearly a mile from the intake of the water- 
works. The cost of cutting and maintaining a channel to bring water to 
the intake well involved an annually-recurring expenditure of over 
Iis. 8,000. By constructing two small tree spurs, and by cutting a 
zig-zag channel about 30 feet wide, the stream has now been diverted 
into the best possible course — that is, while avoiding the village of old 
Cawnpore, it passes quite close to the intake. This alteration in the 
course of the river has long been desired on both sanitary and financial 
grounds. The total cost of the river training works was under Rs. 15,000, 
Compared with the previous year there is a satisfactory decrease of over 
Ns. 4,000 in rhe annual maintenance charges in spite of the fact that 
extra expenditure was incurred on fuel and establishment so as to main- 
tain the supply constant during the three months of dry hot weather. 
Nor some reason which liaa not been explained the cost of coal per million 
gallons pumped at the river pumping station works out to Its, 21 '25 
against Its. 19-25 in the previous year. The total consumption of 
filtered water during the year is shown as 656 million gallons approxim- 
ately. This figure represents the volume of water actually pumped ; hut 
of this, during hours of low demand, nearly 10 per cent, was returned to 
the clear water reservoir through the bye-pass provided for the purpose. 
This accounts also for the excess in volume of filtered water pumped over 
that of uufiltered. There is again a satisfactory increase in the receipts 
from sales of water. 

The question of the best method of disposing of the " sewage of the 
town was still under consideration at the commencement of the year. It 
was found that the cost of acquiring the only site iri the vicinity of the 
town likely to prove suitable for the bacterial treatment of the sewage 
would be very great ; and the Sanitary Engineer to Government estimated 
that the ultimate cost of disposing of the sewage at this, site would prob- 
ably be greater than that of conveying it through the cantonments, as 
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originally proposed by Mr. Baldwin. Latham. JTc therefore advised the 
Municipal Board to carry out the following works — 

(1) A main inicrcopling sewer starting from (lie Shuman JMAla nrnl cariying 

its r-ontenlB by gravit} 1 ' to a ]>oint immediately below tlu; Dnhka NYiL 
at ilic ‘-on f L-iustem boundary of cinitoiunoiil-,. 

(2) A low-lewd s> item of sewers to intercept. ami convoy to the main sewer 

the chuinnge Irom the factories and ba/.ars lying between the Nmlh- 
”U ostein T.tuini} and tiie Permit Ufiy/ir. 

(.2) A braneb power to connect the Hidar Ikl/fir with t lie main sewer. 

Tli esc works would prevent tlic pollution of the liver by the sullage 
and i-ytulVi.ee drainage of the city which now enters if abot <• Hit* bathing- 
o-luLs and abo\c cantonments, and would provide ;m outfall for the nder- 
ual branch sewerage system of the city which would hereafter be 
construct eel. All the woilm were to bo designed on the “ separate ” 
instead of I he “ combined ” system previously recommended. The cost 
of the works was estimated roughly at the lakhs. The Sanitary 
kin <nn cor also advised that the open drain known as tin* “ (hmda Nala. ” 
should he covered over, experience having shown that it is otherwise 
impossible to prevent the drain being used as a receptacle for rubbish and 
night soil. The Municipal Board unanimously approved of those pro- 
posals, and Government have boon asked to provide the neeessn ry money 
from loan funds for [he construction of the intercepting sewers. 'The 
detailed plans and estimates were put in hand ami were nearly completed, 
by Live end of the yea 1 *. 

7. Lucknow. — Of the total volume pumped at tire river station, 
55 million gallons were supplied for the irrigation of fire Victoria and 
id u sain abaci Parks. By the close of the year the Trustees of the 
JKusainabad Endowment Bund had com] doted their arrangements for 
the irrigation of the Barks by means of pumping machinery erected 
near the Macliahhi Bliawan. The buildings and distribution system were 
designed by Mr. A. Gale, Executive Engineer, Public Works .Depart- 
ment, under tire general supervision of the Sanitary Engineer to Govern- 
ment, who also arranged for the supply of i lie pumping machinery by 
Messrs. James Simpson & Co. 

The slight excess in the cost of maintaining tire water-works as com- 
pared with the previous year is far more than covered by the extra outlay 
incurred in procuring a better qualify of sand from the Gogra river. 

At the request of the Municipal Board the Sanitary Engineer to 
Government inspected the cantonment drains and gave his opinion as to 
the best alignment for the proposed now outfall drain. 

8. Mceri'J . — The maintenance charges are Its. 4,258 in excess of 
those for flic previous year*. Part of the excess appears to be due to 
the investment of Its. 2,000 bo cover depreciation of machinery, no 
investment having been made in the previous year. Over one-third of 
the total volume of water supplied was used in cantonments. The 
decrease in the consumption of water outside of cantonments noticed in 
last year's report is said to be due to a decrease in the quantity wasted 
in changing the water in the storage tanks. With the increase in the 
total consumption of water there is now no risk of the water in the tanks 
stagnating and no need to waste water in emptying the tanks periodically. 

9. Mussoorie . — In accordance with instructions received from His 
Honor the Lieutenant-Governor, the Sanitary Engineer to Government 
visited MusSuorie in December and reported on the measures Which 
should be adopted for the_ immediate improvement of the water-supply. 
His recommendations, which involved an expenditure of about Kr. 10,000, 
were accepted by the Municipal Board and are now being earned out. 
He also advised that further search should bo made for springs likely to 
be of use in extending the supply, and that systematic observations should 
bo made of the discharges of all such springs and of all streams likely to 
yield sufficient water-power for pumping purposes, 
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The Board have arranged for Lluwc oUer\ ation a. 

10. JSfa/nt Tal. — An expenditure of R^ 1 0, J 0G was incurred dur- 
ing tiro year on works connected with the oxt<m c ion and remodelling of 
i ho water-supply, chiefly on the constna-tion of two iron storage tanks 
on Tonnochyh iiill. The cost oftln.se tanks has hetu mot from Provin- 
cial funds. 

The maintenance charges for tire year are IB 6,000 wore than was 
anticipated when the estimate for the recent extension was funned. About 
Ids 1,500 was paid eaily in the year for coal used in the previous year ; 
thro balance of the excess is duo to extra expenditure on fuel for pumping. 
T1 le high-level springs were estimated to yield 13 J million gallons in an 
average year. Duiing the past year they yielded just under eight million 
gallons, The pumps wore called upon to make up more than the 
deficiency, as the consumption of water in this system is higher than was 
estimated. The e\cessi\ e eunsunn tion has been biouglit to Lire notice 
of the Board, and they have been advised to reconsider the question of 
the rate to bo charged for water supplied Ihiough house connections. 
So long as the present rate of Iks. 3 per thousand gallons remains 
in force, if does not seem likely that them will he any gusit increase 
in the number of house connections. Until the houses are connected the 
public tanks cannot well he removed ; hut so long as the tanks are in 
existence, water will he used without measurement for the irrigation of 
gardens and for other non-domestic purposes. 

An estimate lias been sanctioned for constructing 50 dhobis' gbdts in 
the JBallia ravine, 

11. Tt&jpvr nnri Dobra D/in. — The improvements carried out last 
year by Mr. Campbell on the branch line leading to the jail have given 
such an ample supply of water along' this line that tire Board have 
decided to carry the surplus water to the village of Karanpura. The esti- 
mate has been sanctioned, and this long-needed extension is now being 
laid. 

The surveys in connection with the project for improving the drain- 
age of the town have been completed, and the detailed plans and estimates 
are under preparation. Plans for new meat-markets were prepared in 
the Sanitary Engineer’s office. The estimate (Us. 7,500} was sanctioned 
and the markets are now being constructed. 

12. -~Saharavpur. — The work of improving the Craigie NVilaw&s 
practically completed by the end of the year. Improvements have also 
been made in the arrangements for flushing the drains of the town. 

13. Aligarh. — Detailed plans and estimate (Its. 11,851) for the 
construction of outfall drains for the stillage of the town were completed 
and submitted to the Municipal Board for approval ; also a plan and 
estimate for a new slaughter-house. 

14. Farruhhabnd. — Detailed plans and estimate (Its. 75,000) for 
the drainage of the town were prepared , and will shortly be submitted to 
the Municipal Board. 

15. Amro ha, Moradabad district.— -A. design and estimate were 
prepared for a new slaughter-yard. 

16. Delay in submission of returns. — This report should have 
been submitted on the 1st of May. The returns from the Resident Engi- 
neer of Cawnpote were not received until the 1 Gill, and from the -Resi- 
dent Engineer of Benares until the 20th, of the month. The Resident 
Engineer of Benares reports that in order to submit his returns by that 
date his office establishment bad. to work overtime, 

W. B. GORDON, Sumo, Bngr„ 

Sanitary Engineer to Government, dV'.-lF. p. and Oudh. 
The 24 ill May 1001, 
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Stateme nt sbioiuing progress on Panitary Works supervised by the SanVary 

Hitgincer during i 9 0 0 - L 0 0 i . 


ltSG5^ 




j Expenditure 

Name of 
mnuicipality. 

Serial 

No. 

Nature of work. 

Amount 

of 

estiiind os. 

During 

1900-1901 

Total 

spent, up to 
3 1st March 
1901. 



i 

Its. 

IN. 

Its. 

Agra 

1 

Cons! ruction of fourth filter ... 

82,000 

18,901 

33,129 


9 

Al 

Erection of now boilers 

34,(15.7 

35,321 

35,321 


3 

Wpn.ro purl a of machinery 

3,808 

3,308 

6,500 


4 

Spare pipes and collars 

1,410 

1,410 

1,416 


5 

j Land compensation 

1,505 

1,505 

1,505 

A llahabad, 

0 

Mold rum’s furnaces for boilers 
at Kareln Btigli. 

2,200 

016 

2,290 

Bcii arcs ... 

7 

Water-works raised reservoir.. . 

79,230 

12,031 

82,055 


8 

Sewerage works ,,, ... 

18,00,000 

09,018 

9,02,407 

Oawnpore, .. 

9 

Water tower ... 

55,353 

827 ; 

327 


10 

Sluice valves on main 

4,297 

2,554 

2,554 


11 

1 

Extension of mains *». 

3,300 

1,810 

1,816 


12 

Flushing extension ... 

4,200 

3,048 

3,948 


13 

River training works 

1,500 

340 

340 

Mecrat ... 

14 

Venturi meter 

2,000 

2,000 

2,000 

Mussoorio.. . 

15 

Enclosing Chalmers’ lthad 

» » ft 

830 

330 



spring-. 




miniTra... 

1G 

Water- works-— iron tanks on 
Tonnochy’s Hill. 

7,341 

6,827 

6,827 


17 

Drainage works — -modification 
of manholes. 

#* 

296 

295 


18 

Remodelling water-supply 

2,55,000 

3,828 

2/2,3,047 

SnhAxanpar, 

19 

Remodelling Craigie Nfila .... 

11,921 

0,706 

9,706 


20 

Tanks for flushing drains ... 

9,085 

400 

400 


W, B. GORDON, SuraG, 'Ekgb v 

Sanitary Engineer to Government, AA-1F. Provinces and Oudh« 


TABLE No. II. 

Accounts of fees for Sanitary Engineer’s services demanded and recovered during 1900-1901, 
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TABLE No, III. 


Comparative Statement of the working of the water -works in the North-Western 
Provinces and Oudh from 1898-90 to 1900-1901. 




Agra. 


Allahabad, 

1898-1899. 

1899-1900. 

1900-1901. 

1898-1899. 

1899-1900. 

1900-1901. 

Date ox- Opening. 

3rd November 1890. 

20 th March 1891, 

Population. 







Provided for in BcRmo, iuoliiding can- 


1,000,000 



1,34,000 

... 

tonmentfi. 







According to rentals of 1891 — 







In municipality 


1,40,208 



1,62,895 

„ 

lu cantonments 


23,801 

*•* 


1.2,35 1 


Total 

... 

J ,69,509 

... 

... 

1,75,240 

... 

Cost of Wovks. 










Rs. 



11 8. 

Initial capital oast 



11,70,761 


»*» 

10,24,063 

Cost of subsequent works 

■ * » 

... 

2,18,651 

i a e 

M. 

75,999 

Consumption of Water. 








Galls, 

Galls. 

Galls. 

Galls. 

Galls. 

Galls. 

For wliolo year, including cantonments. 

154,682,004 532,821 ,434 487,514 ,030 

514,733,706 

544,143,100 

546,184,569 

Daily average with cantonments 

1,520,000 

1,459,785 

1,335,055 

1,410,229 

1,490 803 

3,490,400 

Maximum ditto iu any one 


1,807,980 

1,894,204 

19,05,082 

2,134,190 

2,147,531 

month. 

20,20,00 1| 






Daily average for cantonments alone ... 

164,000 

150,679 

158,715 

111.906 

120,355 

124,820 

Daily maximum allowed iu scheme for 


250,000 


A bout 200,000 

cantonments. 


1 





Total daily supply provided forf 

1,500,000 

gallons for engines 

2,000,000 gallons 

in the scheme. p 

2,000,000 

ditto 

pi pen 

ultimately to 2,850,000 gallons 

Average number of hours filtered water 

8-93 

8-70 

7'60 

8-82 

10-72 

i 9-88 

pumped pier diem. 







Per head of population per diem. 




1 

| 


! 

i 

As provided in the scheme . f 

; 15 gallons for engine power 

15. 

gallons all round. 

1 

i 20 ditto pipes 





Galls 

Galls. 

Gulls 

Galls 

Galls. 

Galls. 

As actually delivered on the census 

8-96 

8-01 

7-88 

8-04 

8-51 

8-64 

population. 







Maximum ditto ditto in 

1T9 

10-6 

11-23 

10-8 

12-2 

123 

any one month. 







Annual Charges. 

Rs. 

Rs. 

Rr. 

Rs. 

lift. 

Its. 

( 1 ) Fur delivering tillered water 

55,303 

56,434 

54,891 

49,854 

64,854 

52,222 

(H) VV ith interest and repayment of loan 

134,211 

151,807 

133,118 

147,472 

158,432 

152,324 

Income from sale of water, Ac. ... 

42,960 

40,848 

48,189 

i 17,392 

22,426 

20,979 

annual expanses, inclusive of iutoreBt 

91,246 

110,959 

89,929 

130,080 

130,000 

1,31,345 

and sinking fund. 







Water-rate recovered during year 


• * ■ 


80,789 

83,855 

81,197 

Actual cost of filtered water. 

An hub 

Annan. 

Annas, 

Autuw. 

Annas. 

Annas. 

Per 1,000 (For delivery of water 

1-59 

1439 

J-8C 

) 1-53 

1-63 

1-53 

gallons. 1 Cargos 

3 '87 

4'55 

4-37 

4-38 

4-60 

4-46 

T , . hOu net charges 

2-63 

: 3-31 

2 or 

i 3-h 

HAb 

3-84 

if or delivering water per head of popu- 

5-22 

5'3C 

5'R 

1 4-5C 

frOC 

4-70 

1,574 

oi* coa noetic ns - 

654 

674 

687 

. 

1,827 

3,447 




( * ) 

TABLE No. HI. 


@«oi 7 iparat ive Stale went of the iwrhinq of the u tilps~v\>rk> in rim N>vlh~W< shrn Provinces 
' / and Ow1I\ from llOH-lJi) to i'JOl — v ctmt in ucd). 


£e inre a . 


ISOS 18 J!) 


1S99-19UU 


j>VM'nn 


■f 
0 > 


Date of Or-E.vim 
Population. 

Provided for in rheme, including can- 
tonments. 

Accor ding to ron^u •. of 18)1 — 

In municipality 
In cantonments 

Total 

Cost of Works. 

Initial capital cost 

Cost of subsequent work 1 , ... 

Consumption of water. 

For whole year, including canton- 
ments. 

Daily average with cantonments 
Maximum ditto in any one 
month. 

Daily average for cantonments alone, 
Daily maximum allowed iu scheme for 
cantonments. 

Total daily supply provided for 
in llio Be heme. 

Average number of hours filtered water 
pumped per diem. 

Per head of population per diem. 

As provided in the scheme 

As actually delivered on the census 
population. 

Maximum ditto ditto in 

any one month. 

.Annual Charges. 

fl) For delivering filtered water 
(2) With interest and repayment of loan 
Income from sale of water, &o. 

Net annual expenses, inclusive of interest 
and shilling fond. 

Water-rate recovered during year 

Actual cost of filtered water. 

TV, ■, Ann C delivery of water ... 

oaK Monger charges 
gallons* l q a liet c ], argcs 

For delivering water per head of popu- 
lation. 

Number of house eonneotions ... 


18th November 1892 


200,001 


Dawn pore. 


1 C .(M 1890 


1899-1000. 1900-1901 


211,081, 

(>.209; 


Galls. 
.02,(170,7 19 

2, Odd, 084 
2,537,(1(58 


*217,8,85 


17th March 1894. 


210,000 


1(18,179 

2-1,9.53 


Galls. 
1970,202,7 \{ 

2,058,089 

3,132,120 


ID 

52, 0J ,881 
77,797 

Chills. 

',910,992,141 

2,495,809 

3,077,9251 


Supply not extended to canton- 
ments. 


133,7121 


Galls. I flails. 
|522, 045, 90334(3, 0)2,075 

J ,431,001 1,501,681 
1,004,050 


Supply not extended to canton- 
ments. 


Be. 

14,41,353 

5S;404 


Galls. 
1055,985,888 

1,797,221 


1,798,1 61 1 2,744,138 


8-00 


1,000,000 

8-A 


8-18 


20 gallons all round 


10-50, 


4,000,000, 

10-50 


12-65 


20 gallons all round. 


Ga!ls.| 

11-04 

Galled 

12-20 

Gnlh. 

11-80 

Galls 

8-74 

Galled 

9-17 

Guile. 

10-78 

12-00 

1 

14-80 

15-15 

8 '50 

9-50 

14-54 

Us. 

63,353 

148,197 

2,256 

145,941 

Re. 

60,583 

1,45,427 

5,028 

139,799 

71,694 

1,50,538 

1,430 

155,108 

ps, 

OR, 902 
1,22,892 
15,897 
1,00,935 

Rs. 

70,208 

1,24,196 

19,194 

1,95,002 

Us. 

86,211 

120,201 

20,820 

99,SS0 

111,189 

88,426 

81,271 

* »9 

oik 

... 

Annas, 

1- 19 

2- 79 
2-73 
8-34 

Annas. 

, 1-01 
2-42 
2 30 
4-58 

Annas. 

1-28 

2-75 

2-72 

6-22 

Annas. 

2- 03 
3*76 

3- 27 
8-78 

Anw 

2-06 

3-63 

3-07 

8*85 

An tuts. 
1*60 
3*00 
2-42 
5-60 

3,854 

4,071 

4,302 

j 2 Q(j 

273 

342 



( X ) 

TABLE Mo III. 


Comparative fitafrmrnf of the ivorhinij of the water- works in the North-Western Province ^ 
and O/alh, from 1898-1899 hi 1000-1 90 1- -(coniin uod;. 




Lucknow. 


Meerut. 


1893-1899. 1 HO!)- 1 DUO 1900-11)1)1. 1. SDH -1809. 1 899-1000. 1000-1901. 


Path op Oi-emnu. 
Population. 

Pro vi ilcil for in scheme, including o:m- 
touments. 

According lo census of 1891— - 

In municipality 
In cantonments 

Total 

Cost vj Wor/w. 

Initial capital cost. 

Coal of subsequent works 

Consumption of wafer. 

For whole year, including cantonments 
Daily average with cantonments 
Maximum ditto in any one month 
Daily average for cantonments alone, 
Do. maximum allowed in scheme for 
cantonments. 

Total daily supply provided for in 
the scheme. 

Average mimbor of hours filtered \\ ator 
pumped per diem. 

Per head of population per diem. 

As provided in tho scheme 


5th July K19L 
2 00, COO 


21 {,;’{)!> , ... 


207,9 it) 


(ith May 1890. 

120,000 

wt) /»» ))? 

4 » L) / 

45,71.:) 

I ID, .”>00 


15,1. 7,7 r;t 

97,102 


Es. 

7,61,710 


Galls. 

>57,828,(3 1(> 
978 982 
1,8 12,8.30 
190,826 

Galls. 

89 1, 096, 903 
1,071/19,8 
1,862,917 
171,086 
400,000 

Galls. Galls 

102,357,909 1 18, 276, 095 
1,102,86' 40(3,885 

1 •181,310 461,125 

164,881 (500 

Galls. 
105,870,892 
454,110 
60 1,872 
117,682 
457,530 

... 

2,000,000 

... 

... 

1,200,000 

(Hi 

7-2 

7-2 

12'0 

12-03 


10 gallons all round. 


10 gallons all round. 


As actually delivered on tho oensus 
population. 

Maximum ditto in any one mouth... 

Annual Charges. 

(1) For delivering Mteml water 

|2) With interest and repayment of 
loan. 

Income from sale of water, &c. 

Net annual expenses, inclasivo of interest 
and sinking fund. 

Water-rate recovered during year 

AcIamI cost of filtered waler. 

per 1,000 gall (For delivery of water 
l on 3 , \ e r0E s charges ... 

( On net charges 

For delivering water per head of popu- 
lation, 

Number of house connections 


Galls. Gallo. Galls. 
3-7 3 9 4-1 


50,36(5 

126,312 

50,5(5? 

120,508 

51 ,831 
127,280 

29,555 

96,757 

80,2(50 

90,248 

28,782 

98,498 

20,039 

20,845 

20,527 

Annas. 

2-25 

5-6f 

4-33 

<5-70 

Annas. 

2-00 

6-17 

3*93 

3-02 

Annas, 

2- 04 
5-0(5 
8-91 

3- 0G 

216 

863 

374 


Its. 

O ’! 0°0 

JAI J j/lOt I 

04,985 


fid ,380 


Annas. 

2-20 

0-95 

0-95 

2-84 


ID. 

21,378 

80,100 

30,681 

55, m 


Annas. 
2-06 
8 '30 
6-37 
2*86 


Rs. 

25,838 

47,211 

31,So€ 

15,857 


Annas. 

2'36 

4'36 

1*41 

3‘43 


( S' ) 

TABLI3 No. 111. 

f^omparntive filatem°nt of (he working nf the water-works in, tka North- Western Provi iws 
and Ondh from 1893-1899 to iflOO-lOj i— (c included). 


msLoaasiEiaa&jarccrfiT- 1 


Date or Openixg. 

Population. 

Provided for in sehomo, including cantonments 
According to epmua of 1891—* 

In luumeipility ... ... 

In cantonments ... 

Total 

Cost of TFot'/js. 

Initial capital cost 
Cost of sub oquont works 

Consumption of water, 

For whole year, including cantonments 


Daily average 

Tvl Lximnm daily average in any one month 
Totil daily ,-upply provided ior in thescheim 
Average number of hours water purnpee 
per diem. 

Per head of population per diem. 

As p'ovidecl in t!m schema 
As actually delivered on the census popu- 
lation. 

As actually delivered on the project popul.it iw 

Maximum' os the project population 
> 

Annual Charges. 

(X) For delivering water 

(2) With interest and repayment of loan ... 

Income f ram sale of water, &o. 

Net animal expenses, inclusive of interest 
and sinking fund. 

Waier-ratp recovered during year 

Actual cost of water, 

f For delivery of water 
For 1,000 gallons •? On gross charges ... 

( On net charges 
Number of house connections 


Mussoorie. 

.3^ .tv ... isujtrcn.-£axll.£s^WStauiK=i2»i*BBi 

Nairn Tub 

1SD8-1809 

1S99-1900 

19 JO-1031 

1900-1901. 

16th April 1301. 

Old Works October 1192. 




71 lw woiLs 3rd June 1899. 

... 

6,000 

. a 

15,000 


10,080 


12,408 

... 


... 

780 

• ... | 10,086 

... 

13,197 



ru 

R». 

» i « 

» * » 

41,505 

1,23,000 




f 35,311 


• *» 


( 2.29,325 

Galls. 

Galls. 

« dk 

Gslk 

6,008,820 

4,298,750 

4,*)fjO,5LtO 

Gravity supply, 26,210,479 




Pumped supply, 28,534,804 

Gra vital 

iun supply excluded. 





Total ... 54,775,288 

20,009 

IS 851 

22.753 

150,069 


(223 day--) 

(200 days 


30,309 

29,000 

32,872 

163,533 

... 

D6,O0(i 

, • . 

190,000 

10- 

8 95 

11-15 

16-8 

Six gallon-j 

, excluding gravitation 



supply 


13 gallons. 

2-G 

18 

2 2 

12 1 gallons on average 




population of 12,241. 

4-3 

8-1 

8-8 

... 

505 

4 9 

5-5 

* M 

Ep. 

Bo. 

ID. 

Re. 

7,052 

8,225 

8,405 

28,171 

9.8G0 

11,035 

11,215 

41 jD34 
0/179 

9,869 

lijoau 

11,215 

34,355 

**' 

... 

t M 

27,477 

Annas, 

Annas. 

Anna?, 

Anna!. || 

18-80 

30 61 

29-55 

*15-80 If 

26-31 

41-04 

39 43 

* 231)1. If 

28-31 

m* 

41-04 

♦ * * 

39-43 

n« 

*i9‘2$ II 
2 


* Calculated on cost of pumped f apply only. 

^ OwHtvrt TT^-^rrr?' 















'GOVERNMENT, N.-W, F. AND OUDH, 


For the year ending 31sl March 1900. 





ALLAH ABA D]: 

MMNWT® AT THE KOliTH-WEStHEW PROVING G3 ASO> Otton KOYAKKUEST P&B88. 




Tue Filth Annual Report of the Sanitary Engineer to G-overntucnt, North- 
Western Provinces and Oudli, for the year ending 31st March 1900. 

Tnn post of tho Suiihiry Engineer fo Government vas held tlirousJiout 
the > ear by Mr. W. B. Gordon, Superintending Ihi»me<r, Public \Yoik<=> Pep-ut- 
iiionf. T. bo following places were vcnled by him riming ihejcir foi tho purpo-e 
of itispeel nig works or of preparing ririinigc schemes * — 


No 

Touti'i \ Kited. 

Object of \ibiii. 

vxn&tidBazc 

it 

email a. 

I 

Aon* ... 

In*ro» ( lion of mttci nnd rli umim) uorl.s 



7 


a 

Ahf. uli 

Do 

ll.o < ily fir iin ict .* 






Alldlithul 

Do. 

wUn-noili undri mhifi’iiaeiee 



3 

do. 

A 

Imln mil 

Do. 

tlm (hum o£ Uio town 



X 


b 

Dnieilly 

Do 

Uio ul> drumpo ... 

llt 


X 

do. 

{) 

Hen lit i 

Do 

wntei .nut -ciiei'u'c woil.9 

,,, 


s 

do. 

1 7 

(’itlYlljiOl O 

Do. 

ditto ditto ... 



7 

a> 


Hi In it Dun 

Do. 

xv La null diahnge worlds 



1 

do 

*■) 

I iff fipai li ... 

Do 

ilie a<\ thijiiiTG 



1 


30 

I’iIlIijiui 

Do. 

(1 1 f t 0 . . 



1 


11 

,1 tllMlnl 

Do. 

tlio lnoiihty for a witei-iupply 

*n 

... 

2 

do. 

u 

H mill iv 

Do 

town ill i inure 

t , 


i 

do. 

1.1 

ll'itmw 

Do. 

this <ir i mn £0 ot the town 

Ml 


i 

do. 

•) 1 

bu< Know .. 

Do. 

unttn i.oiks 



3 

do 

1't 

Meruit 

Do. 

ditto 



X 

do. 

3c 

tVl USROOI lC , 0 , 

l)o. 

■wiitc. S. 01 I.S and mnp> ilioot 

mi 


1 

do. 

17 

N Mill 'i .ll 

Da. 

■water nnd rhamiure ■uorlis 

, 


3 

do. 

IK 

IMihMfc 

Do. 

the dunnage of the town 

... 


1 

do. 

10 

Silifuanpnr ... 

Do. 

ditto ditto 

... 



do. 

20 

Sit ip m- „ 

Do. 

ditto ditto 

• 


1 

do* 


2. Vurccntarjc of Municipal population supplied from water- uoorlcs . — Only 
nine oui of the 104 Mini ieip ilities of those provinces have boon provided with a water- 
supply delivered through pipes; bill though the number of Municipalities L under 
9 per cent, of the total, the populations of the nine Municipalities aupp 1 Led from water- 
works aggregate 1,038,433, or nearly one-third of the total Municipal population of 
3,147,922. 

3. A brief account is given below of the working of the different water- works 
and of the progress made dnriug the year on the schemes for water-supply and 
drainage, 

4. Npm.-“Diu‘ing my inspection of ihc worko at the commencement of the 
year, f found the engines and pumps in a very bad state of repair ; the electric light 
not in working order ; the Green’s economiser choked with scale and sediment, and 
the boilers pitted to a dangerous extent. Soon after Mr. Sogers, the present 
Municipal Engineer had taken over charge, the pumps and engines were over- 
hauled j the necessary repair, are now nearly completed, and arrangements have 
been made for the .supply and erect ion of four new Lancashire boilers at an 
estimated cost of lb, . 30,000. The average daily consumjii ion of filtered water 
decreased from 1,519,078 gallons in 1S93-99 to 1,450,785 gallons, or S'61 gallon.-, per 
bond of population. There was again a decrease in the average daily consump- 
tion in Cantonments, which fell from 16 1,013 to 153,079 gallons. The construc- 
tion of the fourth filter was put in hand during i ho year, and this much-required 
Work is now nearly finished. The river training works have proved very success- 
ful, and the dry weather stream now flows close to the intake well, 

Notwithstanding the large expenditure which had to be incurred in special 
repairs to the engines and pumps, and the low pressure at which the boilers had to 
be Worked, the maintenance charged are slightly below those of the previous year; 
ikoy amount to Us. 5*1,823. The cost of delivering 1,000 gallons of filtered water 
amounts to TG5 annas, being a slight increase over the figure for the previous year. 

Surveys wore made for a project for a sewer to intercept, and carry to a pciufc 
on die river below the Dhobi’s Cfhhts> the sidings water which uow finds its wa}; 
into the river at a number of points above tbs .railway bridge. Subsequently, at the 
request of the Board arid under instructions from Government, the preparation of 

Id 



( ) 

the plans and estimates -mis postponed pending trial of tempo fury mid fist. costly- 
expedients lor disposing of the bullnge. 

5. Allahabad . — Owing eliiclly to the e.i rly cos alion of Ihe ruins, the avor->gt* 
diiily eonsiinipl ion rose from l, HO, 229 to 1 ,499, <808 gallons, or 8 5 gallous per he id 
of the census population. 

The maintenance oh, urges amount to If. f> 1,801, or R-,. 5,509 in execs s of these 
for the previous your, 'flic excois is ehietly under “ |mr huso of' sand for filter 3 ” 
ami t( pipes and fillings”. The cost of do live ring 1,000 gilloiw of filtering water 
works out to TGI annus. On removing l.ho filtering media from filler No. 1, the 
floor of the filter was found to be badly cracked. Previous observations ha i 
shown that the loss from leakage amounted to as much as 90,00') gallons p u- fhy. 
Thccnv.dc was carefully repaired before the, filtering media were renewed. The. 
good oil eels of the repairs al in carried oid, on the settling tank are shown by the fed 
thill, although tho engines al the river si it ion worked for 200 hours les) than in the 
previous year, tho volume pumped according to measurements made in the settling 
tanks is 3 millions more than in tho picvious year. 

The roi cipfcs amount to Us. 1, 03, 781, being an inoroisu of Ifs. 5,000 over tho 
income of the previous year. There is a satisfactory increase of over T is. 3,00.) 
in the receipts from Hit* sales of water. 

The necessity of providing spare rue ten has been brought to tho notice of Mur 
Board, and also tho advisability of substituting surface oondeu.oiM for tho jet con- 
densers ut Karolu Bagh. 1 u drawing supply through the new suction of A. engine, 
it was found that there was very considerable shock and vibration. This wa-. due 
to the air chamber having - boon placed too far from the pump. It will now be* 
removed and placed in the pump well ns close to tho pump as possible. 

G. JJena rtis.—Thc rapidity with which the consumption, of filtered wilier 
in thin Municipality is increasing, is very remarkable. During tho past throe years- 
the consumption lias been as follows: — • 

CSnlloim. 

3897-98 ... ... ... ... ... C!)G, 10 1,100 

3808-00 ... ... ... ... ... 8 >J,«70,710 

1800-1900 ... ... ... — 900, 302,7*1!} 

Thus within three years, the consumption Inis risen by nearly 40 per cent,,, 
while tlie number of house connections bus only in creased. from 8,(332 to 4,071, 
or by 12 per cent. The consumption per head of population — 42*20 gallons — 
is now considerably in excess of that of any other large Municipality in these 
provinces. The increase iu recent years in, no doubt, chiefly duo to increased 
waste of water. Many of tlio stand -posts and private tap« are in need of repairs, 
but in addition to tho wade due to ledcage, there b enormous loss from Laps 
being allowed to discharge into the house drains- for flushing purposes. .During one 
of toy vi-utn of inspection, 1 found that the Pipe lone I nspee'or employ od by the 
Hoard was quite unqualified for tho post, and E recommended ins removal. Tito 
Board have now scoured, the services of a. qualified Inspector, and it is hoped that Jus- 
exertions, under the direction of tho Resident Engineer, will lead to a conaklcrablo 
reduction in the waste of water, 

Tho maintenance charges amount to Rs, 60, G 20, being Us. 2,727 less than in the 
previous year. The coat of delivering filtered water works out to the exceptionally 
low figure of 1*01 amufc per* 1,000 gallons. 

On the new wwerage works, an expenditure of Its. 72,7-10 was incurred during 
the year. The Bengali Tctht Brandi (lower portion) and the Madanpura llraneh 
sowers were completed. Good progress was made on the Dasasamcdh pumping 
station, and on the lower portion of tho Bcnicnadho Branch sewer. The construc- 
tion of branch sowers in the “sewered area" is necessarily a slow proCe-a, and, as the 
Resident Engineer was working with an untrained staff, the supervision of these 
works occupied most of his time, and very little progress was made on works hi thus 
lt it UBOwered area. ’ 5 ft is hoped that during- this year, considerable progress will be; 
-jxv-de in the construction of pail depots and latrines In this area* 



( 3 ) 

Wiilt ft view to reducing the amount of the loan for -ewnarre work's from 17 
Iftkljs to 10 lakhs, a modified project and revised estimate was jucpaied, and reeeixtd 
the sanction of Government, 

7. Cawvpore. Compared with the previous year, the average daily conbunrp- 
iion of filtered water lose from 8-7-1 to 9-17 gallons per head of population. He vent v- 
iuuo million gallons of water were supplied to the Mills and Tannery Company at a 
rale ol’2 annas per 1,000 gallons, bringing in a revenue of Its. 9,S71. To the Gxntou- 
ment authorities 1,519,085 gallons were supplied for watering roads at 5 annas per 
1 ,000 gallons'. 

The ordinary maintenance charges for the year amount to Es. 70,200, and the 
cost of delivering water per 1,000 gdlous, amounts to 2‘05 jam- prr herd of popula- 
tion, or practically the sauw as hi the previous year. E-cox voting an d maintaining 
Uio channel to the inlilco well cost lis. 7,-129. In addition to tin oidinuy mtiu- 
tcnanco i barges, an expendif uro of Es. 20, S9 1 was incurred on the following “ extraor- 
dinary” works : — Extensions of mains (Es, 5,019) ; flushing extensions (Es. 300); 
river training works Es, (14,915). The teaming works carried out during the 
past two years are now beginning to have effect over tlio ooiuse of the river. The old 
channel past the intake and along the river front of the town lias widened consider- 
ably and deepened. At one time the rivor showed a marked tondoney to cut across the. 
high ground on llio left bank, and io take a course still further away from the- 
intake Ih m the present channel. The training works alone prevented it from taking 
(his course. The tree-spurs were well male, nud though designed as merely tem- 
porary works, they withstood the floods admirably. 

The total receipts for the year amount to Es. 19,191. The receipts from sale of 
water amount to Its. 17,951, against Es. 15,557 in 189S-99 and Es. 8, CIS in 1897-9S* 
The steady increase in the revenue derived from sales of water is satisfactory. 

The qciostiou of disposing of the sewage of the tovm in a lc»a costly way than that 
proposed by Mr. Baldwin Laikam in 1891, was very fully eonddered during the year. 
In a joint note, dated 2 Lth August 1899, the Sanitary Commissioner and the Sanitary 
Engineer recommended that the sewage should be treated by the biological process 
and discharged directly into tho river instead of being carried to a point bolow Canton - 
meats. They recommended lhal preliminary experiments bo made to test the working 
of a f, optic tank and biological filter in the climate of Cawnporo, Opportunity wan 
taken of Mr. Santo Gump's visit to India to consult him on the subject. Ho advised 
tell Board to adopt a scheme on .somewhat similar lines to that proposed by Mr, 
Baldwin Latham, but instead of disposing of tho sewage on an expensive sewage 
farm, ho rceonmundod that it b'* treated by liltralion through a macerating tank. 
Finally, at the end of March, the Sanitary Commhfloner and the Smifary Engineer, 
in consultation with tho Civil Surgeon and E ’-ft dent Engineer, oon-idered carefully 
tho various proposals which had been made for dkpo'-ung of the -sewage and the 
general measures required, for the sanitary improvement of the Municipality. Their- 
joint note on tho subject is now under the consideration of tho Municipal Board, 

8. Lucknow. — The average daily consumption in tho City and (Jantennienfs 
was 1,071,498, or 3’9 gallons per head of tho census population, and 5'4 gallons per 
head of the population within reach of supply. In addition to the xvatef required 
for the filtered supply to the Ciiy and Cantonments, 84J million gallons were 
supplied to the Victoria .Parks during the year. The Trustees of tin Hnsuianbad 
Endowment 2Pund have now, with tho assistance of the Bisfrict Engined, msdo 
amuigcmenjs for erecting separate (lumping machinery for the supply of the Parks. 

(The maintenance charges for the year .amount to Es, 50,502, equivalent to 2'0S 
annas per 1,000 gallons of filtered supply. Tho total receipts amount to Bn DI, 1 IS, 
against Es. 60,000 in the previous year. , 

9. M&emt , — The average dally comimaption was 451,440 gallon^ or d‘7S 
gallons per head of population, Oantonmonts took 42,899,180 gallons, or about one- 
fourth g£ the total supply* Excluding Oantenmmjt& tho average daily oontetnaptinn 
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wa ,, 3 oG,D 03 gilloim, against <I00,2‘J."> gallons in the previous year and 40 1/309 gallons 
in 1&97-93. Tiio Supi lintondi nl 1ms been usktd lor an explanation of this gradual 
douoiso in (ho consumption outside ol cMuionnient,. 

The an untewinco charges nmoiinl to b->. 21 or practically the .same :i n in 

the pre\ ion^ ye ir. 

10. fiTit'isnorn’. — The to 1 urns in noimncliou with (he working of t lie Water- 
works dining 1899-1900 have not yet been j eeei vock 

At Hie rupust of both the pintles concerned, the Sanitary Engineer re fed as 
arbitrator in the malteis in dispute between the Board and the ooiitr.ictois in 
connection with eoiistmetiou of the Bliilaru sewn go shoot, and the accounts J‘ov the 


work 5 were finally closed during the year. The shoot is aenng veiy s ilisf.icluril} , 
and it has enabled the number of bul looks employed by the Muuioipalil) for the 
removal of nightsnil to bo reduced from 50 to an avi rage of 15 throughout the vear, 
11 . N'ahtb Tul . — The wot ks for extending and re mod ell ini' (ho water-. npjdv 
sy-tom wore practically completed during the year, and the whole station is now 
covered with a net-work of pipes ; and pure drinking water S-. d< liveied within a 
ishorl (list nice of every house. The total expenditure on tho works to the end of Uio 
year amounted to Its. 11,19,219, against it sauilioiud cObnntc of Its, 2,55,000. After 
all payment* leave b.en made, them will be a saving ol over Ks. 25,000. This 
haling the Municipal Board have divided to utilize in the purclnre of ineteis 
for the measurement of wafer supplied fu houses with house connections. During 
live months of the year, the contractors were responsible for the working ami 
maintenance of the engines 

Tlio maintenance charges for the year amount h> Its, 20 , 1 (id, and the grass 
ehurgiH with interest and sinking fund to ID. d (1,47 <-! . The receipts amount to 
It a. 19,P0r>. 

12. Coal Conswmplio'n at pwnpvny stations.— A statement (Table IV) com- 
paring the consumption and cost of coal at the various pumping stations B now, for 
the first time, appended to this report. Tho aonsurapf ion of coal at Agra is excessive 
owing to the state of the boilers, these have to be worked at such a low pressure that 
tho btOiuu cannot bn used expansively. Benares shows the host remits, and generally 
at stations with (he older patterns of engines, the consumption is lews than at those 
provided, with direct acting steam pumps of the Worthington type. At Lucknow the 
consumption of coal at the river station appear?, to he higher than it ought to he. 

13. Jltijpnr and JJehnt, Dun. — During m> inspection of tho Debra- Raj pur 
water-works in August 1899,1 found that though tho full supply of water was 
being delivered into Mo. 1 reservoir, only 10 gallons a minute wore passing into (auk 
.No. 7, instead of 30 gallons, as design e l, and there was considerable waste of water 
at Mo. 1 reservoir, while the jail wn-, receiving a very inbuhioionf supply, j found 
that Hie small llow toward-. No. 7 was dm lo air nooinn.datiug in tho pi pea. This 
wan prevented by the insertion of an uir outlet, drum at a suitable point in the pipe 
line. Reservoir Mu. 7 and the jail reservoir now receive an ample supply and there 
is a surplus of water on this line, which should be u iili ml for the supply of tho 
■village of Ivuranpura. 

Surveys wuto put in hand with a view to the preparation of a project for im«* 
proving the drainage of the town. 

T4. Aligarh ,, — Tiio surveys of tho town wore completed during the year, and 
estimates for providing main outfall drains for the suiliige water of the town arc 
under preparation. 

15. Jfdihraa.-~-.An estimate for improving the main outfall drain of tho town 
■way prepared during the year, and the work oCcowstrueticm is now in band. 

16. Salt <lrwt.p'tir,~-~An estimate, which was prepared for tho improvement of 
tho Oraigie Mala, is being submitted to the Sanitary Board for approval. 

17. JHUbhU and BUajmr. ~~The Municipal Boards ware advised m regards 
tho further extension o f the drainage System of these towns, and were furnished 
with, estimates of the probable cost. 



Dilay iv bittriuission of i etv * as , — -Most oi the returns ipqmred (oi du 
\nopm ation of llus ropott, which is due on th o J-t May, woio not received unul 
the middle oi Ih.d month. The reports from Miwoorie and 'N'aini T,d lmonof ym 
been ieoonmd ]]J ink forms fill owing the information inquired, /rum the v..uxnn« 
Mums ip il oilier-., for the propirahou of this report, are now being printed. In 
intiue it will only be necessair to iil! in the -,0 forms and return them to tins office. 
Tin will, no doubt, expolite the submission of the returns ; but T am doubtful il u 
will be possible lo prop ire n complete report by the 1st of Mav, though il uuy bo 
possible to do so by the 15tli of the month. 

Xawi Taw W. Ti- GORDON, Suptki. Esau., 

./'hi May 1 ilOP. ( He Hilary Engineer lo Gool , N IF P. o nJ Oiulk, 
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Nlal crne'ii l shovniig progress on Major a lav itchy Works during 1399-1900. 
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31, 

Us, 

n« 


i 

■Counts null on of Loin Mi filUi 

32,000 

1 1 ,323 

u,r.>3 

l>i) 

2 

Providing ,|>.ue mudiineiy and titling*. 

2,7 82 

3,732 

3,742 

All i Vin.1) nl ... 

8 

Kaiclft ISfigli iittms'um i.. 

23, OS 1 

1,605 

a 1,51!*' 

Ali£>aih 

4 

Drainage solu mo. i'loliniin.irj ( viiousns 

... 

108 

7,0 1 

U an upon 

ti 

Sewonigo woiiti. Ditto , . 

2,100 

3,073 

3,07 

Ditto 

(J 

13 x. tension ol mu ns 

n/jio 

r.oio 

5,019 

Ditto 

'7 

ttivoi Tunning Work, , , ... 

15,154 

11,041 

u,im 

Ditto . . 

8 

S.xcliu linvfir Dminugo W<ul. ... 

•3 ,<500 

4,487 

4,-! 

Ditto ... 

i) ; 

i 

Vltuhing (haiiH ... ... ... 

3,337 

8,100 

3, ICO 

.SI la. h raa 

10 

lid linns ilrajinugo ... «*• 

9,144 

3.&8S 

ty ,t 

Bmmefe ... 

n 

Kuisocl lower 

79,236 

3,000 

70,02 I, 

' 

Ditto 

12 

Seworage aoliome ... ... 

13,00,000 

73,731 

8,09,308 

Jho nsi 

3.3 

Urporiment at I’unnli Kuya ... ... 


135 

L,5 12 

DiltO 

14 

Surrey espenuen ... ... ... 

... 

101 

1,004 

Bilibhit 

IS 

Brtiinago work ... ,» 


60 S 

CCS 

Nairn T.U ... 

16 

Eeutodolluig water-sujjjplj 

g,SB,00O 

62,289 

2,19,219 

Muusiooi'io 

17 

: tiliiJaru bo wage slioot ... 

’ 

! 

§9,000 

9,395 

08,304 


Tha % m May IflOO, J 


W. B. GOB BON, S-otbO. EU&B,, 
Sanitary Mnyi» ear la <3 : ovt, f M'r ff. 1', and Quell* 
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TABLE No. Ilf, 


iJoiuparat e Malm icW of lha workinff of the watejc-rvorks m the North-Western Province' 1 

(end Oudh, 1807-08 to 1899-1000. 




An,.,. 



Allahabad 



18-)7-D8 

laon-oo. 

1800-0,00. 

1807 08. 

1 80S 90 

1899-3 000. 

Da pi in. op, prat? 

3rd Noveiuhar 1800. 

20th Maroh 1893. 

Population, 





' 


I'mvidod for in sc homo including rnntontnonf i . 

flee 

1 ,00,000 


■ 

1,3 1,000 


& Pi or<Uu^ tcv camm* of JBOi—- 







In iVhimrip fclil ) 

»• * 

1,10,208 

... 


1,02,690 

- 

in Gniitonmont 

... 

23,301 



12,351 


Tots 1 

... 


- 

... 

1,75,210 


('Ox( of' 



its. 



It , 

Initial (’itpil-i.i cost 

... 


J.1,70,701 

... 

... 

10,?t,O0!i 

fyst’ of NuWrjmMit woiIm , , , 

* * 


1,57,701 

... 

... 

70,301 

Consult pfior), of wirtcr. 

Glllloilfi. 

GaNonp, 

Oallone. 

1 hlUoiUl. 

Odilons 

Q fillmih. 

T-'oi whole year including Caiitojimnnt ‘1 

488, dh’d, ,550 

554,082,00 1 

582,821,134 

520,185,010 

614,733,700 

f. 14,133,100 

Daily avpi >i tpe with ditto 

1,338,1 77 

1,510,078 

1,150,785 

1,125,104 

1/11.0,229 

1,400,803 

Ditto without ditto 

1,152,4,511 

1,355,775 

1, 308,100 

1,202,320 

1 ,298,323 

3,30 t/l-IH 

Ditto foe ('nnlonment alone 

185,718 

104,01 !i 

150,(379 

332,838 

3 LI, 900 

120,855 

Daily mti\inmm ulloworl in ecltomo for Canlnn- 

... 

250,000 

... 

f 

! ho lit 200,000 


litmus. 







Tot.il maxivrmin in awy one day . . 

11, 1125, Ml 

2,401,010 

1,800,902 

2,373,822 j 

2,38(1,490 

2,307,032 

Total daily supply provided io> in till’ f 

3,500,000 

Gallons tor 

impmes. 

ll 

-000,000 pn'lona. 

fit’ll ereo. i 

2,000,000 

Ditto 

pipes. 

; UUunnUjly to ^,850,000 gniloin 

Per It end ej* popwl alwtn pet tH&m 







As provided in the scheme , , | 

15 gallons for ctigino-powei. j 

20 ditto pipes. 

r; 

- gullo Tin all round. 



(gallons. 



(jllilOlW. 


A« nchmllv delu-md on the pcnsii'. population... 

7-80 | 

8-i)£i 

8-01 

8 13 

8-04 | 

8-61 

Ditto ditto project population,.. 

13-38 

15-10 

14-59 

30-03 

10-02 

31-46 

Maximum on the project population ... 

23-25 

iM-OJ 

18 09 

37-71 

10-85 

17-39 

Ditto census population 

13-72 

14 SI 

11 03 

13 64 

32-41 ' 

38-46 

tfnmher of hoary filtered water pumped par 

,3T,3 

8-03 

8-70 

9 01/ 

9-02 

J.0’72 

dtotn, (lYcrage. 







Anmia l * 'karfftw* 

! 

B3. 



Hu. 


(1) For delivering filtered water 

55,310 

55,303 

64,833 

58,007 

49,354 

51, 854 

(2) With interest and repayment ol loan. 

148,400 

100,115 

151,807 

1-18,450 

147,472 

158,188 

Income from water-world, grots ... 

43,500 

*2,900 

40,848 

92,3 06 

1)8,181 

308,783 

Slot animal expenses inolttsive ol interest and 

104,300 

co, no 

110,959 

66,203 

49,091 

64,663. 

sinking fund. 





’ 

Actual cost qf filtered mater t 


Ammo. 



Annas. 


f For delivery of water ... 

1-80 

1 00 

1-65 

3! -68 

X-S3 

% -Cl 

l J er 1,000 gallons .., •? On gross oh urges ... 

4-80 

3-14 

4-60 

4’ 56 

4-88 

4-60 

(. t>» net charges 

3-43 

1-01 

8-83 

1-73 

3-63 

1'CO 

j?or delivering water per hand of population 

5-21 

0-24 

5-17 

4-8-1 

4-50 

5-00 

Kutnher of house oonnectiems 

627 

654 

(174 

1248 

1327 

1447 
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TABLE No. III. 


Gowpuml ivo HUdamenL of fhe tmrinay of He wo lev-ton els i,i fin Noeth-Westorii Pvuvi/H 
and Oudh, 1897-98 to 1-S99-1900— (oouti miccl). 



Bcnaies. 

} Caviipmo, 


1897-98. 

1 898-90. 

1899-1900. 

1897-98. 

189S 99. 

IS JO-1 900 

J)AU, 01 Ol'IHlHO 

1 lStli November 1893, 

17th Match, 1S94- 

Voj'H lahoii' 







i'jovnimJ for iu scheme ineiudimj Cuiitonnicut'i ... 

,,, 

2,00,00 0 



2,3 n,00O 

4 

Ai fouling to census of 3891 — 







in flfumVipalif*, ... 

§«« 

2,11,58(3 

•* 4 


1,03,179 

... 

in Cantonment, ... ... 

■*A 

0,290 


... 

21,933 

... 

Tt tut 

... 

2,17,885 

.a 


1,88,712 


Cost of Woehi. 







1ml ml capital eon 

... 

•* 

Tin. 

25,01,881 

n» 

... 

11,11,354 

t'oMiof Hibaoiiuonl woikt 



77,797 

... 


5*1,118 

Ctmtumpliim of ipuler. 

Odilons. 

Onll on f 

Gallons. 

Gillons. 

Gallons, 

GaUmw 

Iter whole year ineluiiiiiy cautonmenti ... 

O'lS/lO 1,100 

S52, (370,71 9 

970,802.743 

333,774,398 

522,615.903 

546,012,075 

P lily average with ilifclo 

(Supply not yet c\( eiuiod to Cantonments ) 

(vS apply not yet extended to Canton men U ) 

Ditto s\itl»ont ditto 

1,905,200 

9, 330, 084 

3,033,089 

1,323,100 

1, 131,901 

1,457,51.7 

Ditto foi Cantonment nloue „. 


ft* 


... 

... 

» »• 

Daily maximum allowed in tehenio for Canton- 
ment. 

im 

... 

«»* 

»»* 

' 

1 1. 

Tot l! nmimum in any one day 

2,9?2,97fi 

2 900,008 

3,357,5 10 

2,039,895 

1,896,886 

l,9f 1,790 

Tritil daily supply piovidcd for in the ( 
sehisme. ’ ( 

4,000,000 giHoiib. 

_ i . _ .... 

4,000)000 gallon 

=f. 

ZVf* head of population per iliiiM. 







As) provided in the si heine ... ^ 

20 

gallons all round. 

20 gallons all round. 



G-alloiis, 



Gallons. 


As Actually delivered on the riiiiws population, ... 

0-00 

11-01 

12*20 

SOI 

871 

9*17 

Ditto ditto project population 

9-S2 

11*08 

13*29 

022 

7*16 

7-18 

Maximum an fcho project population 

14*11 

14*8-1 

10 78 

10'3U 

0 50 

9 82 

Ditto conaua population 

.13*34 

1*403 

15*41 

IS (30 

11 00 

12*01 

I'll/ mher of hours filtered water pnmpeH per tJim 
average. 

8*00 

BOO 

8*29 

30 3S 

lo-so 

10 59 

Annual charges- 

JBh- 

Bs, 

Es. 

list. 

Bs. 

Its, 

(l) Pin* delivering ill tel oil water ... 

53,(177 

03,353 

00,62$ 

(!S,12£l 

68,902 

70.Uft' 

(2) With interest and repayment of loan 

1,(33,521 

1,48,197 

1,45,470 

i,23, m 

1,22,893 

1,24,196 

In co mu from water-works, gross 

05,136 

1,13,44.5 

90,166 

10,10;? 

1 0,807 

HUM 

r? et nttuual ox pen ate ineltudvc of interest and 
sinking fund. « 

98,385 

3*jt,7S3 

S3, 304 

i>l£,01? 

1,06,095 

1,05,002 

Actual cast of filtered wafer' 

A.ttniis« 

Annas. 

Annas. 

Annas, 

Anyas, 

Atfnas. 

f For delivery o£ water ... 
Per 1,000 g-alliMiij ... 4 On gross charges ... 

(, Op net oltarges 

I'm* delivering wafer per head Of population ... 

1M 

3*77 

2*27 

4--13 

1-19 

2*79 

0*05 

3-34 

1*01 

2-42 

0*92 

4*68 

2*26 

4*04 

8-75 

C'fis 

S-IXS 

S‘76 

S-27 

fi*73 

ms 

$•( 13 

3 07 

oys ( 

Humber of tmliso ommeeiionc ... 

3,633 

3,854 

4,091 

107 

200 

273 


ki > nkwFW> l-r-T-l-r—n.i I||.| <* — 
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T AISLE No. HI. 


(JomjtaraLive Slalement of the wovling of the rvaier-ivorl^ in the North-Wcblovn Prorinccf, 
avd Oudh, 1 S 07 - 9 N to 1899 - 15 ) 00 — (.■oiitinucd). 



Tjiu know. 

| Miu'xufc. 


1897 OS. 

Dm -99. 

1899-1000. 

1897-08. 

1808-00. 

1800-1900. 

Dali, 01* OPPNfNO. 


6th .Inly 1894. 


Oth May 1806. 

Pop a laiion. 



| 


S 


ihovided for iii si lionr including CuntonmEnts ... 


2,00,000 


... 

1 1,20,000 

... 

Avoiding* lo con an j oC 1801— 







In Mun id polity ««,« ... 

... 

3, 1 1,393 

... 

... 

73,637 

... 

J[n ( 'tv nt oilmen l-j ... 


23,517 

... 


45,753 


Total 


2,07,010 

... 

... 

1,19,390 

... 

Cost o f V'ork a. 



K )* 



Its. 

Ini tin] tapit.il ctrat ... 


• • • 

1,515,73(1 



751,710 

Cost of aiibserpient worts ... ... 


l » i 

07,1.63 

... 

... 

... 

Consumption of watrv. 

OallonG. 

OnllmiH. 

Gallons. 

U.l’.lOHS. 

(Dillons. 

On! I ons. 

Foi whole year including Cantonments 

346,531,025 

357,328,0] (> 

3i)l.O0(i,ilO3 

108, 59.1,46 t 

148,270, 096 

105,870,893 

p.iily avorutro with ditto 

!U 9,5119 

078,083 

1,071 , 108 

... 

**o 

451,110 

Ditto without ditto 

777,069 

788,050 

000,103 

461,80!) 

400,235 

330,008 

Ditto for Cantoumcni alone 

172,530 

190,320 

171,035 

... 

(100 

ii 7,61 a 

Daily 111,1 .inium allowed in to], cune for CVniion- 


400,000 



45,753 


nx i N. 







Total 1 /inxinimn in any out day ... 

1 ,.183,010 

J ,050,388 

X, 002,900 

<«» 

018,024 

004,872 

Total daily (.apply provided fot in ilio f 
scheme. 1 

2 

,000,000 gallons. 

1 

,200,000 guild 

s. 

Vos head of population per (hem. 




1 



Aa pi milled hi Um sc he mo ... ... j 

10 Gallium nil round. 

1 10 Gallon r rill touuil. 


Gallons. 



G&llouti. 


An actually delivered on the census population,,, 

3'12 

3-7 

.O’O 

3-0 

3-4 

3 '78 

Ditto ditto project population ... 

5-24 

4 9 

5'3 

.0 tt 

8*4 

3 7h 

‘Maximum on IJio project population ... 

7-14 

8-3 

8 3 

4'0 

f>- 2 

B'O 4 

Ditto census population 

(>■10 

0 2 

S' 2 

4-2 

6-a 

5-04 

Humber o£ lioura filtered, water pumped per 

G'OO 

e-c 

7-3 

12'0 

13'0 j 

12-0S 

diem, averago. 







Annual charges. 

lil 

TM. 

... 

Its. 

Its, 

Es. 

(t) Ear delivering filtered water 

51,322 

50,300 

50,662 

21,581 

SI, 238 

21,378 

(2) With interest and repayment of loan ... 

130,207 

120,312 

126,508 

01,083 

0-1,385 

80,100 

Income from water-works, gross ... 

53,733 

77,533 

40,504 

61,100 


I 

30,081 

Net quimipl expenses inclusive of interest Sipil 

70,718 

70,403 

'•* 

61,385 j 

60,480 

ninldng fund, 



* 


| 


Animal east of filtered, witter. 

Annus. 

Annas. 

Annas. 

Annas. 

Annas, 1 

Annas. 

{ For delivery of water „„ 

3-60 

3 86 

2-00 

8-04 

2-20 I 

2 ‘06 

Per 1,000 gallons ... 1 On gross charg-oa 

5-37 

; r m 

5' 17 

fl* 

6’05 

O' 30 

( On net charges 

i-4!> 

6iGC 

3 09 

** 

^’20 1 

5'37 

F<«> deliveiiup lyatcr per head of population 

3'0a 

3-70 

3-02 

2-80 

5'J9 | 

2'SO 

NdipW of bouse connections ... *„ 

204 

, 216 

303 

24 

42 ( 

04 


wrw — — -hi ^ , rt . « .. i . w . | -. > .. M J n , ■ . 



( 11 ) 

TAliLE No. Ill, 


C ompur alive SLa lament of- Ike working of the water-works in the North-Western Provinces 
and 0 ltd It, 18117-98 to 1899-1900— (cnnoludeJ). 



| Mnssnm io. 


iramaftiE»iss«iaisnicm»)i«afasii 

Naini Til. 



1807-98. 

1S98-99. 

If. 99-1900 

1807-98. 

1803-D& 

1809-1000. 

Bats or oplsiKO. 
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vV. B. G()EJ) 02 f, ScruG. Kngh., 
i'J-Ty Engineer to Gotenwierd, N,- IV, P, and Oudli. 




